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THE APPEAL OF THE NATURAL SCIENCES} 

Again the revolving year brings us all 
together at the opening of the autumn term. 
And yet not all—no university gathering is 
ever the same in two successive years. Since 
last September a thousand and yet again a 
half a thousand earnest young men and wo- 
men have left us and have gone to all 
quarters of the earth to take their places in 
the world’s work. To us who remain their 
faces have become a cherished memory; 
their future efforts are a subject of confi- 
dent trust. Twelve months before there 
were a thousand and less than half a thou- 
sand; and as our minds run backward over 
the earlier years we recall the time when 
the departing graduates were numbered 
by hundreds, still earlier by tens; at the 
very outset, in the small beginnings of colo- 
nial days by units. At this the opening of 
the one hundred and sixtieth year of the 
institution’s life, we hark back to the past 
more naturally than we would were the 
year drawing to its close. At Commence- 
ment, eyes are turned toward the future; 
but as we gather ourselves together for re- 
newed effort eyes may be most fittingly for 
the moment turned toward the past. 

It seems a far cry from the Columbia of 
to-day to the Kings College of 1754, hovered 
under the wings of Trinity Church in the 
little colonial town. Much has happened 
meanwhile and vast changes in conditions, 
in population and in magnitudes of all 
sorts have come to pass. But the succession 
is unbroken. We recognize ourselves to be 
the end members in a long and honorable 
line. We may for the moment put our- 


1 Address delivered at the opening exercises of 
Columbia University, September 24, 1913. 
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selves somewhat in the frame of mind of 


the Orientals to whom the worship of ances-— 


tors is a vital part of life, and we may 
endeavor from our line of ancestry to draw 
strength and inspiration for the year’s 
work. 

We can do so the more readily because 
the newness of these buildings is wearing 
off. Year after year great meetings have 
been held in this room until its aspect is 
becoming familiar and it is associated with 
the feelings of uplift which great audiences 
give. Ivy begins to cover our walls; while 
tradition, inheritance, the priceless influ- 
ence of the past more and more assert them- 
selves. They are indeed one of the great 
possessions of the university, to which, 
amid omnipresent change and newness, 
despite incomparable improvement and 
convenience, we are prone sometimes to be 
less sensible than we ought. Let us then 
run back to the earlier days in the natural 
sciences in the old Columbia and let the 
masters of those times make the first appeal 
for their beloved pursuits. 

A century and a half ago the ‘‘natural 
sciences,’’ as the various branches were col- 
lectively called, were given less recognition 
in systems of education than became the 
custom later. The very name ‘‘natural’’ 
is itself an interesting commentary on the 
habit of thought of the time. There were 
‘*‘natural’’ and ‘‘revealed’’ religion; ‘‘nat- 
ural’’ and ‘‘intellectual’’ philosophy; the 
‘*natural’’ man, much to his discredit, was 
contrasted with the ‘‘spiritual’’?’man. Even 
in my own schoolboy days we studied ‘‘nat- 
ural philosophy’’ instead of physics. The 
point of view, bred especially in the clois- 
ters, that there was something vaguely 
wicked about the great world of the out-of- 
doors had not been outgrown. AMll will re- 
eall that curious phase of thought, current 
to a certain degree among the ancients, still 
more generally developed among the peo- 


[N. 8. VoL. XXXVIII. No, 933 


ple of the Middle Ages, and stil] strong 
among ignorant and superstitious peoples 
to-day, which ascribes something uncanny, 
harmful, and even demoniacal to the phe- 
nomena of na ~ Deep ravines, dark 
recesses of the woods, gloomy caverns with 
their hordes of devilish-looking bats, the 
very darkness of night itself, and many 
other perfectly innocent and to us irresisti- 
bly attractive objects of study were looked 
upon by our forefathers as things scuned/ 
The old habits survive for us in many 
story and legend; they have furnished the 
charm of operas, as in the Freischiitz and 
Tannhauser; and they cast an interesting 
side-light on the men and times of the past. 
But it has taken many years to outgrow 
them and their germs are part and parcel 
of us to-day. Our forerunners in natural 
science had to contend with them, and they 
were very real obstacles in the way. They 
were not without their influence on courses 
of study and in marking the channels in 
which the currents of instruction ran 
Education in the old days, as we all 
know, was chiefly work in languages, litera- 
ture, mathematics and so-called mental 
philosophy. The subjective mind was the 
all-important point of attack. The objec- 
tive universe gained recognition later. 

In the eighteenth century in America, 
the natural sciences received organized care 
and oversight first in Philadelphia, then the 
chief American center of intellectual and 
social life. Benjamin Franklin founded 
the American Philosophical Society in 
1769, the pioneer of our scientific associa- 
tions, an ancient but still vigorous body, 
in which, membership to-day is one of the 
chief prizes for men of science in this 
country. Eleven years later came the 
American Academy of Arts and Sciences 10 
Boston. In 1812 the Philadelphia Acad: 
emy of Sciences was organized ; and five 
years thereafter the New York Lyceum of 
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Natural History, now the New York Acad- 
emy of Sciences, made the fourth of our 
vigorous scientific bodies. It is extremely 
interesting to read the books of travelers 
who visited these three cities in the early 
decades of the last century and to note 
their comments upon the meetings of the 
societies mentioned and upon their collec- 
tions and general activities. The New York 
Lyceum of Natural History with its build- 
ing on Broadway near Spring St. was the 
scene of many an animated gathering. 
There is great satisfaction in noting the 
attention to natural science which was 
given in the early days of Kings College. 
It was really greater than was often the 
ease. President Samuel Johnson, an ac- 
complished classical scholar, constituted the 
entire faculty when instruction began for 
eight entering students, July 17, 1754. 
The next year he was aided by his son 
William, like himself a graduate of Yale. 
William Johnson was a fellow or assistant 
tutor; but the first actual professorship was 
that of mathematics and natural history, to 
which in 1757 Daniel Treadwell, a gradu- 
ate of Harvard, was called. Professor 
Treadwell, by agreement, taught the senior 
classes ‘‘Mathematies and Natural Phylos- 
ophy,’’ and the youngest class, Latin and 
Greek. The establishment of the medical 
school ten years later added to the staff a 
professor of chemistry and the materia 
medica. When the War of Independence 
had passed and efforts were made to resume 
instruction in 1784, the College had an 
annual income of £1,000. A movement 
arose to increase this amount and to estab- 
lish seven professorships, viz., Latin, Greek, 
moral philosophy, rhetoric and logic, mathe- 
matics, natural philosophy and astronomy. 
We scientific men may note with a wee bit 
of wicked satisfaction, that it was proposed 
to give the professors in Latin, Greek and 
moral philosophy, £100 yearly; the pro- 
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fessor of rhetoric and logic, £50; while the | 


three professors in the sciences were each to 
receive, £200. During the closing decades 
of the eighteenth century, instruction was 
also given in geography, in botany, and, in 
1792, a chair was established of ‘‘Natural 
History, Agriculture and the Arts depend- 
ent thereon.’’ It was held by Dr. Samuel 
L. Mitchill, one of the leading citizens of 
the city, later member of Congress, and 
first president of the Lyceum of Natural 
History. 

The foundation of the School of Mines, 
whose fiftieth anniversary we are planning 
to celebrate next May, placed the natural 
sciences upon the firmest foundation which 


they had possessed up to that time; and | 


while we look back to the earlier names of 
Mitchill, Hosack, Adrain and Torrey with 
veneration, we feel that in the inner circle 


of the college and the closely associated — 


enginering school, the names of Egleston, 
Chandler, Newberry, Rood and Van Am- 
ringe are the ones that make the strongest 
appeal. 

The lives and works of those who have 
gone before exert a very powerful pressure 
upon us to maintain the traditions and to 
pass on to our successors in undiminished 
importance what we have received. But 
these influences are active only upon those 
of us who are year after year in the uni- 
versity. They can not furnish the appeal 
to the young men and women who come to 
us and to other institutions for instruction. 
It may not be inappropriate therefore to 
also consider at the outset of the year the 
various forces which turn them toward the 
natural sciences and then the effect of these 
studies upon minds and characters. It is 
a subject in which I have long been inter- 
ested and which I have followed up by the 
reading of biographies, by conversations 
with many of the older scientific men and 
with younger workers. But all of us teach- 
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ers of science, who for periods of years have 
had young men come to study with us our 
favorite subjects, have inevitably noted the 
various influences which have prompted 
them to do so. 

Some young men are naturally hunters or 
fishermen and become thereby attached to 
outdoor life. An obscure inheritance from 
some far-off ancestor, who was forced to 
hunt or to fish for the necessaries of life, 
may ofttimes assert itself. The latent 
savage in us, in so far as it may revive and 
lead to a life in the open, is to be cultivated 
and developed rather than to be suppressed 
and bred out. No one, young or old, can 
roam the woods or fish the streams, the 
lakes or the ocean, without forming a pro- 
found attachment for these surroundings. 
The pastime of the free days of youth 
brings into the field of view possible sub- 
jects of study for maturer years and occa- 
sionally for a life-work. If a youth pos- 
sesses a studious, thoughtful and reflective 
type of mind, he is drawn well-nigh irresis- 
tibly to continue in these ways. Dr. Henry 
van Dyke, in one of his charming sketches, 
describes the taking of his first trout under 
the guidance of his father, and the deep im- 
pression which it made upon him. So many 
similar experiences followed, with close 
comradeship between father and son, as to 
lead our delightful author to wonder, in a 
mood of whimsical and touching fancy, if 
somewhere in the Elysian Fields of the 
future the comradeship will not be resumed. 
One can not but suspect that it must have 
been a close decision in his early life whether 
the youthful van Dyke should become a 
clergyman or a naturalist; or, as the result 
proved, a happy combination of both. 

Some young men have not roamed the 
woods or fished the streams for sport in 
their earlier years, but have been naturally 
of observant and accurate habit of mind 
and have been accustomed to note likenesses 
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and differences. The plants, the animals 
the minerals and rocks have been the objects 
to which they have turned and upon which 
they have exercised their efforts. From an 
early and close acquaintanceship with a 
limited area they have begun to wonder 
about the world outside. The longing to 
know more fully has brought them to the 
lecture rooms of the university. 

Some are natural collectors and bring to- 
gether minerals or plants or the smaller 
forms of animal life in private cabinets. 
Many a lad has worked by himself over his 
little herbarium, his trays of minerals or 
butterflies or birds or beetles until the in- 
terest thereby aroused has shaped his fu- 
ture life-work. The beauty of crystal form 
or of plant structure has appealed to a few 
more susceptible natures and has drawn 
them to the study of objects whose attrac- 
tions seemed irresistible. There are, more- 
over, from time to time, teachers born into 
the world—men and women with the gift 
of clear exposition and with the irrepressi- 
ble call to shape their lives so as to give it 
free scope. Some turn to languages; some 
to the subjective thought of the past; some 
to moral, religious or economic instruction; 
and some to preach the gospel of the out-of- 
doors and of the world of nature. 

Some men, especially amid the mountains 
or in the desert regions such as we find in 
our western states, are born and reared 
amid the grand and striking phenomena of 
nature. Great gorges, abrupt precipices or 
barren wastes may well raise in their minds 
the desire to know more about these phe- 
nomena. We always find the people in such 
surroundings reflecting on the causes of 
things about them and groping for their 
explanation, it may be blindly, until taught 
the results laboriously attained by earlier 
students and until they are steadied by the 
accumulated results of many observers. 
There are in other regions young men of 
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naturally inquiring type of mind, human 
interrogation points, with a consuming de- 
sire to discover the reason of things. The 
currents of human life and action some- 
times attract them less than the phenomena 
of nature. They turn to the latter as the 
proper objects of their effort. If endowed 
with that happy but rare combination of an 
ability to reason logically and closely and 
yet to let imagination have its revealing 
play, they may advance the. outposts of 
knowledge in no small degree. 

Let me illustrate by the lives of two or 
three geologists, selecting them because they 
are less familiar than the youth of some of 
the more widely known names in other 
branches and are therefore possessed of 
freshness and newness. James Hall, our 
famous New York state geologist of other 
days, was a lad in Hingham, Massachusetts, 
near Boston. Hearing that a school had 
been started near Troy, N. Y., where nat- 
ural sciences were especially taught, and 
having slender resources, he walked from 
Hingham to Troy and began his studies. 
He roamed the hills around the little city 
of the upper Hudson valley, collected the 
plants and animals, became a teacher in the 
school and ultimately the official of this and 
other states. He devoted his mature years 
to the description and illustration of the 
dead and gone life of the past with such 
skill that his works are among America’s 
greatest contributions to science. Peter 
Lesley, the famous state geologist of Penn- 
sylvania, was a graduate of the Andover 
Theological Seminary. From failing health 
he gave up a settled pastorate and became 
a distributor of bibles in the remoter hills 
of New Jersey and Pennsylvania. Walking 
from cabin to cabin of the mountaineers, 
his eye caught the wonderful geological 
structure displayed in this region and he 
turned to natural science; never losing, 
however, that love of his fellow man which 
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first directed his steps to the mountains as 
a colporter of sacred books. Newberry, our 
old-time and distinguished professor, was a 
boy amid the coal mines owned by his 
father in eastern Ohio. The wonderfully 
preserved ferns in the beds associated with 
the coal interested him profoundly. In 
later life he tried to curb his natural tend- 
encies and practise medicine in Cleveland, 
but after five years he gave up the struggle 
and became naturalist to several successive 
exploring parties, sent out by the federal 
government in the West. After the Civil 
War he was called to be one of the half 
dozen professors in our School of Mines. 
He was our first native-born student and 
describer of the floras of past geological 
time. 

There come also to our class-rooms young 
men of able and gifted minds, but as yet 
with no positive inclination toward any 
special line of work. The influence of some 
teacher who has the divine fire may arouse 
latent interest and ambition so that a career 
of good and serviceable work opens out. To 
this last group who enter the class-rooms 
without special call for the future and 
whom a teacher can influence for a few 
months, it is all-important, whether they 
follow science or not, to present in addition 
to the hard facts of the subject as many of 
its great truths and generalizations as pos- 
sible. We should leave some deep imprint 
which they can never forget. The concep- 
tion of the earth, for example, as the prod- 
uct of the long, long interplay of many 
forces, is one which can be readily driven 
home. The rise and fall of continents, the 
advance and retreat of oceans, the records 
of the more recent, and then of the remoter, 
and finally of the most ancient past, which 
have now been brought into orderly se- 
quence, convey an impress which, once 
stamped, can never be effaced. When, 
therefore, the future lawyer, physician, 
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clergyman or merchant travels and looks the fossil past so as to show converging 
upon mountains, plain and ocean, they lines of ancestry, the organic world takes 
mean something to him, and his intelligence on new aspects and an orderly, reasonable 
grasps them in a way not only to add to his and understandable character, not possessed 
enjoyment, but to make him a broader- befgre. 
minded and better member of human he strongest, most striking, and most 
society. readily received impression of all is the one 
The effects are the same with other given by the heavens. The sun and moon, 
branches of natural science. Even from the planets and the more distant fixed stars, 
elementary work with plants and animals, set as we know them to be in orbits capable 
some grasp can be gained of their kinds and of exact mathematical expression; open to 
local associations. Some standard of com- our view in all parts of the world; equally 
parison with other regions is afforded such visible from land or sea; and best of all in 
that by an observant eye intelligent paral- the clear atmosphere of the desert ; make the 
lels can be drawn. No one who has even a_ profoundest impression and the strongest 
superficial knowledge of the plants and appeal of all the branches of natural 
trees in our northern states can travelin the science. The enormous distances, the order 
north of Europe without being constantly and precision, the series from glowing 
reminded of his home surroundings. The nebule to dead, cold bodies, the vast stores 
little twin flower, Linnwa, growing on the of energy radiating into space, stimulate an 
sands and glacial boulders of our northern inquiring mind as does no other branch of 
and Canadian mountains, has removed the natural science. We are face to face with 
homesickness from the heart of many a_ the origin and development not alone of 
Scandinavian settler and has made him feel one world, but of many worlds, indeed of 
as if the world was very narrow, after all. the universe itself. 
And thus arise the questions of animal and But there is option appeal from 
plant dispersion. Why is it that they are the natural sciehees which in a fairly new 
so nearly the same on opposite sides of the and rapidly developing country like our 
ocean or that one little vine, with the most own is particularly strong to the minds of 
delicate and fragrant flowers imaginable, young men. It was not altogether by 
ean girdle the earth in its northern lati- chance that the natural sciences received 
tudes ? recognition in the medical school of Colum- 
Again, if with collections and with field bia College in 1767 nor that they were first 
experience we can bring home to an intelli- placed solidly on their feet with the estab- 
gent student that one species of plant or lishment of the School of Mines in 1864. 
animal shades off through close relatives ~ The appeal is based on their useful applica- 
and similar varieties into others and so on cations and the assistance which they can 
to others more remote, so that, although we give to the practise of medicine and surgery 
recognize the entire unlikeness of the widely and to all branches of engineering and 
separated members, we hardly know where manufacturing. There was formerly a dis- 
to mark a break in the series, a new and position to think lightly, sometimes even 
startling view of nature is gained. Or, if scornfully, in university circles of the appli- 
we find difficulty in bridging some of the cations of our natural sciences and to con- 
gaps among the surviving species on the clude that if a professor or student once 
earth to-day and appeal to the evidences of became influenced by them he lost his ideals 
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and his devotion to pure investigation. But 
I think we have outgrown this narrow point 
of view. Not so very many years have 
passed since the brilliant course of lectures 
delivered at this university by the late Pro- 
fessor James, in which he set forth the prin- 
ciples of pragmatism. That is, if I under- 
stood them correctly, he applied to systems 
of philosophy and all manner of doctrines 
very much the same tests that we use for all 
sorts of useful devices. Will they work? 
Will they do good service? Are they worth 
while? Some have at once concluded that 
pragmatism restricts idealism and mini- 
mizes respect for grand truths which stand 
eternally whether they are of service to 
mankind or not. Possibly in connection 
with the last results of mathematical rea- 
soning there may be ground for the criti- 
cism. On the other hand, there is much to 
be said in favor of the check which the 
pragmatic point of view puts upon vain 
and idle lines of thought, leading nowhere; 
in favor of the curb placed upon the put- 
terer in the fields of intellectual activity ; 
or, to use another figure, in favor of the 
jetties by which it keeps the current of 
thought in safe and deep channels. Our 
colleague Professor Fullerton has shown in 
his recent stimulating work, that in all 
philosophical reasoning we must take into 
account that great body of human experi- 
ence and its resulting influence on habits of 
thought, which is the common heritage of 
every man. To be intelligible and to exer- 
cise an effective influence, the work of a 
teacher is blocked out by these all-important 
considerations, 

It is no reflection on the natural scienees, 
therefore, that they do good service to our 
modern civilization, nor need the students 
and teachers of them feel otherwise than 
Proud that their studies have been of serv- 
ice to mankind: The investigator into the 
minute forms of life, whether of plant or 
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animal, has often found his inspiration in 
the hope that his results might decrease dis- 
ease and relieve human suffering. The 
worker upon the larger forms of plants and 
animals has multiplied in extraordinary 
degree the foodstuffs and fabries. The close 
study of minerals and their occurrences in 
nature has added to our mines and supplies 
of the metals. Even the very fossils in the 
rocks, the type and symbol in the minds of 
many for the useless and the negligible, 
have in the hands of the geologist been of 
indispensable assistance in selecting the 
best course for a great, new aqueduct which 
is to supply our metropolis with its neces- 


water. 

P Now the belief that what a student 
learns, both of scientific fact and doctrine, 
will be of service to him in his future pro- 
fession in medicine, engineering or kindred 
lines, is a very strong and a very worthy 
appeal. It draws not a few to our courses 
of study and makes of them diligent 
workers in the class room and laboratory. 
That instructor will gain the best results 
who, while abating in no particular the 
thoroughness of his presentation, yet slips 
in the pregnant illustration, which from 
time to time ties up his subject with the 
future work of his students. We thus 
exemplify the truth of the doctrine, ex- 
pounded in its most general form by Pro- 
fessor Fullerton, that for results we must 
consider that great body of accumulated 
experience which has shaped our habits of 
thought. 

In referring to the useful, I do not mean 
to limit the field merely to the satisfaction 
of material wants. To enlarge the life of 
the spirit is, when gaged by its results, as 
beneficial a service to humanity as to feed 
the hungry, clothe the naked or relieve the 
suffering. But the final values are deter- 
mined by the fruits. 

While I have spoken of the connections 
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between the natural sciences and the pro- 


fessions of medicine and engineering, there 


are many points of contact between the stu- 
dent of nature and the artist on the one 
side and the poet on the other. As between 
the first two there is the consuming ambi- 
tion to faithfully depict what one has seen. 
The scientist does it with descriptions, for- 
tified more and more in later years with 
pictures. The descriptions reproduce for a 
person at a distance the object before the 
actual observer. They record for the future 
the fleeting things of the present. In so far 
as the artist deals with the actual rather than 
the imaginary, his ambition is likewise to 
give true and accurate impressions, and by 
his medium of expression to convey his 
thought to others. The record is indeed not 
for comparison with the original at some fu- 
ture time, as it is with the scientific man, 
and it appeals rather from its own intrinsic 
merits than because it places objects in sys- 
tems of classifications or shows them to con- 
form to law, but the inspiring motive or 
ideal which holds each to the proper fulfil- 
ment of his task is the same. Wielders of 
the brush or of the chisel often become as 
thorough masters of bone, muscle and form 
as the professional anatomists themselves. 
The portrayers upon canvas of mountains 
and canyons must be true to geological 
structure as much as if they were geolo- 
gists. Ruskin, you will recall, has empha- 
sized this truth in one of his essays. Some- 
times the portrayer of landscapes and the 
geologist strike hands and work together. 
Thomas Moran, the artist, was in the party 
of Clarence Dutton, the geologist, when the 
Grand Canyon of the Colorado was studied 
thirty years ago. They greatly aided each 
other and sometimes when we read the 
word-painting of Dutton and view the 
color-portrayal of Moran, we hardly know 
which was the greater artist. Certainly 
both were profoundly moved by their sur- 
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roundings and singularly gifted, each in his 
own medium of expression. 

One soon learns from the lives of geolo. 
gists that over and over the masters of the 
subject have turned to their sketch-books 
and pencils to faithfully record what they 
saw in the field. The excellence of the por. 
trayal leaves us sometimes in doubt whether 
they were the more artist or scientist. Ip. 
deed, we may wonder, if after all when the 
real master appears the two terms are not 
synonymous. Deep down in the funda- 
mental inspiration of each you will find an 
identical substratum. 

The close relations between the student 
of nature and the poet, I fancy, you will 
find less easy to establish, and yet there is 


much in common. The parallel may be first 


drawn between the means of expression. 
The music of verse is based upon orderly 
mathematical relations as much as the 
music of notes. In fact the two are not far 
apart in this primary feature, and the ap- 
peal of each to the ear is based on the fond- 
ness of our minds for just this orderly 
arrangement of sounds and accents. The 
order and the harmony are necessary ; other- 
wise we are in revolt. The student of 
plants, animals or minerals seeks to classify 
them all in natural and related groups. 
The relationship, the conformity to law, the 
harmony thus displayed are what appeal to 
him. fThrough drudgery, hardship, effort 
without limit, they carry him unfalteringly 
to his goal. The geologist seeks the laws 
which govern the phenomena of our mate- 
rial earth; while the astronomer deals with 
the forces of attraction which bind the un 
verse in a united whole. The words of a 


‘poet and the phenomena of a naturalist fall 


into very similar relations. But back of 
the words of the poet and back of the phe- 
nomena of the naturalist, there must be 2 
the mind of each an insight into the mean- 


ing of things, which is a very rare and very 
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creat gift. Fullness of experience and 
eel knowledge of the phenomena of 
human life on the part of the one—equally 
broad and comprehensive grasp of the phe- 
nomena of nature on the part of the other 
_Jead to revelations of otherwise unsus- 
pected truths. 

We are not without illustrations. It is 
really quite impressive that when we come 
to know the lives of geologists intimately, 
we very often find them expressing them- 
selves in verse. I doubt not, if we could 
have access to their notebooks, recorded in 
the field, we would find many a stanza, in 
which amid grand scenery the geologist 
sought to give utterance to the emotions 
which filled him. Some have actually gone 
to press. The verses of Perceval, the old- 
time state geologist of Connecticut and 
Wisconsin, fill a volume in the works of 
earlier American writers. Throughout the 
‘‘ Life and Letters of Sir Andrew Ram- 
sey,’’ the late chief of the Geological Sur- 
vey of Great Britain, we find now a sonnet, 
again a song, in which his feelings found 
irrepressible outlet. Only a few years have 
passed since the late Professor Shaler, the 
man of great heart and boundless sym- 
pathies, long in the chair of geology at 
Harvard, gave us five entire volumes of 
dramas, reproducing the Elizabethan pe- 
riod, and all in verse. His thought found 
metrical expression with great ease and 
fluency. His geological training, with its 
broad sympathy with nature, was far from 
an inappropriate preparation for the task. 
To come nearer home, we will many of us 
recall that from the severe mathematical 
and scientific training of our School of 
Mines, have come two of the most graceful 
and appealing: of our modern American 
writers of verse. It is rare that stanzas go 
so straight to our hearts as do theirs. In- 
deed, unless the student or investigator of 
scientific problems has in his composition 
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some infusion of the divine fire, his work 
never rises above the humdrum and the 
commonplace. He must at_times feel his 
heart burn within him as he walks the ways 
of his chosen calling. 

Many, as I have mentioned, follow 
courses of study in the natural sciences 
from interest in the subjects, but the stu- 
dent can not do so without a reflex influ- 
ence upon himself. He is, for example, 
obliged by the very nature of the pursuit 
to be accurate, precise and orderly in his 
thinking. False observations, careless rec- 
ords or confusion of thought bring no re- 
sults. Clearness and a remorseless regard 
for the truth must be all-absorbing. There 
is and can be no attempt to make the worse 
appear the better reason; there is no com- 
plexity of motive; but simple and direct 
habits of mind must be cultivated. Results 
are to be reported to others and are certain 
to be checked in the future. There is there- 
fore the constant pressure to have them 
right. An ideal is held before a man which 
is not without its ethical response. While 
one can not say that it is always manifested 
in the lives of scientific men with all the 
force that we might wish; nor can we say 
that every one of them is as truthful, direct 
or accurate as he should be, yet the influ- 
ences of his pursuits are strong, even if not 
altogether transforming. 

The natural sciences, when not pursued 
as a life-work, exercise in other respects a 
most wholesome influence. They serve as a 
change from other work and as a foil to 
complete absorption in ordinary employ- 
ments. People in general are too exclu- 
sively occupied with matters which concern 
their own kind alone. It becomes easy to 
regard man as the end and object of the 
universe, the old conception of the teleolo- 
gists. The dwellers in crowded cities tend 
to be concerned solely with human, purely 
human affairs. Brick-walls and pavements, 
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ing, feeding and housing of men, 
children make up the entire 
o that for their use the world 
may have nat y seemed created. This 
is an ancient and charmingly child-like con- 
ception. But when we know something of 
the earth’s complexity, of its wonderful in- 
ter-relations, of its long past and of the cer- 
tain developments through which it will 
pass in the future, these false notions give 
place to much more correct perspectives. 
Man is indeed a member of the great, or- 
ganic family, but he has his place in the 
series, just as do all the other members. He 
plays his part, but so do they. In some re- 
spects he is more impressive than other liv- 
ing creatures; in some respects less so. A 
well-balanced student of natural science ac- 
cepts these facts and draws no comparisons 
of superiority or inferiority. He has borne 
in upon him the conviction that human 
affairs are not all of the universe, and that 
he should be neither unduly exalted nor cast 
down. A calm and steadfast habit of mind 
should be his and his studies should exer- 
cise this disciplinary influence upon him. 
The American who has given the best ex- 
pression to this influence of nature upon 
man is Bryant. Himself a keen lover of the 
woods, fields and mountains, he had further 
the great gift of describing in dignified and 
musical verse their effects upon him. In 
his ‘‘Forest Hymn’’ and again in ‘‘Thana- 
topsis’’ we find these influences beautifully 
set forth. The calm philosophy which 
places one apart from the small bickerings 
and petty things of life rings true in his 
lines, so that often the words go coursing 
through our thoughts when face to face 
with the sublime phenomena of nature. 
Bryant, however, is hot alone in giving 
utterance to these conceptions of life. 
Many and many a naturalist—to use again 
as I have several times already this old 
descriptive term for a student of nature— 
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many a naturalist has felt the same and from 
time to time has set down in his pages the 
thoughts regarding a philosophy of life 
which sprang for utterance while describing 
material phenomena. We have had within 
a few years a monumental work from a 
venerable and greatly beloved Austrian 
geologist, Eduard Suess. He has discussed 
the ‘‘Face of the Earth’’; that is, he has 
passed in review the entire surface of the 
earth ; its elevations and depressions; their 
connection with geological structure and 
time of production; their characters; rela- 
tionships ; systems; causes. He spreads be- 
fore us a wonderful panorama and casts a 
flood of light upon its obscurities. But 
when he comes to his closing sentences he 
is reminded that his pages are to be read by 
men and women, and to have their influ- 
ence upon human lives. Recognizing, there- 
fore, the problems which have been solved 
and the many others which remain for the 
future, he sums up iz the following words: 

In the face of these open questions, let us rejoice 
in the sunshine, the starry firmament and all the 
manifold diversity of the face of our earth, 
which has been produced by these very processes, 
recognizing at the same time to how great a de- 
gree life is controlled by the nature of the planet 
and its fortunes. 

J. F. Kemp 
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OUR RADIUM RESOURCES! 


THE ‘‘ wonders of radium,’’ both fact and 
fable, have been treated so extensively in 
the scientific and public press that it is not 
my intention, nor is it at all necessary, to 
repeat them here. Rather it is my wish 
to-day to present to a body of men inter- 
ested in the development of American miD- 
ing the present commercial situation as 
regards radium and its ores, and to point 


1 Address to the sixteenth annual convention of 
the American Mining Congress, Philadelphia, Oc- 
tober 20-24, 1913, 
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out, so far as I may, some of those future 
developments that already begin to be more 
or less distinctively visible. 

A bulletin on the radium, uranium and 
vanadium situation, by R. B. Moore, phys- 
ical chemist in charge of the Denver office 
of the Bureau of Mines, and K. L. Kithil, 
mineral technologist of the Bureau, will 
appear within a few weeks and will contain 
much detail of interest to the mining indus- 
try. Last April an advance statement, 
authorized by the director, regarding this 
bulletin, brought out particularly the fact 
that practically all of the carnotite ore 
mined in the world in 1912 was shipped 

abroad and that this country was furnish- 
ing annually nearly three times as much 
radium from its Colorado carnotite deposits 
as all the rest of the world put together. It 
was further pointed out that this material 
has been bought by European buyers at a 
price entirely incommensurate with its 
radium value and that efforts should be 
made to keep at home both the radium itself 
and the profits of its manufacture ; also that 
too much stress could not be laid upon the 
extensive waste of valuable radium ore 
thrown on the dumps of mines and pros- 
pects—much of it under such conditions 
that it could never be recovered. 

The publication of this statement has al- 
ready resulted in an increase of at least 33 
per cent. in the price of carnotite ore, and 
European buyers are awakening to the fact 
that they must pay to the American miner 
a price nearer the actual value of his ore. 
Also, a much lower grade of ore is now 
marketable, for whereas six months ago ore 
containing 2 per cent. uranium oxide was 
the lowest grade accepted by European 
buyers, agents of these buyers are now ask- 
ing for and actually purchasing ore con- 
taining no more than half this content of 
uranium. Furthermore, the operators are 

taking more care in separating their low 
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grade ore from the gangue g protect- 
ing it from wind and we Moreover, 
old dumps are being s d ore that a few 
months ago was thrown aside as valueless 
will be recovered from them. 

In this paper I shall refer to other facts 
contained in this bulletin and shall mention 
some new developments having a direct 
bearing upon the American radium jindus- 
try which have taken place since the manu- 
script was sent to the printer. 

As is well known to all of you, the pop- 
ular belief has been that the chief source of 
radium is the mineral pitchblende, espe- 
cially that obtained from the mines now 
under the control of the Austrian govern- 
ment at Joachimenthal, Bohemia, and pitch- 
blende is the richest and most eagerly 
sought uranium radium ore. Outside of the 
ore in Austria, the only pitchblende de- 
posits of any size are those in Gilpin 
County, Colorado, from which some thirty 
tons, more or less, have been procured since 
the mineral became valuable as a source of 
radium. The Denver papers recently an- 
nounced that these pitchblende-bearing 
mines have been acquired by Alfred I. du 
Pont, of Wilmington, Delaware, and it is 
greatly to be hoped that their exploitation 
under his direction will yield an increased 
supply of this valuable mineral. It is not, 
however, so generally recognized that the 
mineral carnotite, which, outside of the 
United States, occurs only in the Olray dis- 
trict of South Australia and in low-grade 
ores mixed with ilmenite as a calcium car- 
notite (communicated by W. F. Hillebrand) 
under the name of Tyuyamyunite, in Ferg- 
hana, Russian Turkestan, low-grade ore 
mixed with ilmenite, is by far the more 
important source of radium. From the 
most authentic sources it can be definitely 
stated that the Australian and Russian 
deposits do not compare in extent or rich- 
ness with our own. The American carno- 
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tite is alia the largest source of 
radium at € @ [present time, and at least 
four times as muéh radium was mined in 
America in the form of carnotite in 1912 as 
has been produced from Colorado pitch- 
blende since it was first discovered in that 
state. 

_ Outside of carnotite and pitchblende, the 
only known source of radium is the mineral 
autunite. The autunite deposits of Por- 
tugal have probably furnished a few milli- 
grams to commerce, and from the Mt. 
Painter deposits in South Australia a few 
tons of autunite-bearing ores have been 
shipped to London. 

American ecarnotite is found chiefly in 
Montrose and San Miguel counties, Colo- 
rado, and in Utah, northwest of these 
counties. The Utah deposits are at Green 
River, Table Mountain, Richardson, Fruita, 
Moab, and some sixteen miles south- 
east of Thompsons. The ores of these de- 
posits are of a lower grade than those of the 
Paradox Valley, but they are nearer to the 
railroads and transportation costs are much 
less. The Green River deposits have appar- 
ently become regular producers. In Colo- 
rado, prospects have been opened at Coal 
Creek, fourteen miles north of Meeker, and 
at Skull Creek, sixty-five miles west of 
Meeker, but the richest of all American 
carnotite localities and, indeed, the richest 
known radium-bearing region in the world 
is that of the Paradox Valley, extending 
from Hydraulic on the north to the Me- 
Intyre district on the south. 

Geologists are now in the field making a 
special study of these carnotite ores with 
special reference to their occurrence and 
origin, of which altogether too little is now 
known. In the Paradox region, the deposits 
seem to lie invariably just above the fine- 
grained La Plata sandstone. This rock is 
usually exposed high on the sides of the 
canyons, some of which are excelled in ex- 


(N.S. Vou. XXXVIII. No. 993 


tent and in natural beauty by only the 
Grand Canyon itself. In a few instances 
as at Long Park and Club Ranch, the de. 
posits are only a few feet under the sur. 
face, the higher formations having been 
eroded; but for the main part, the stratum 
in which the carnotite occurs, when not 
entirely eroded, is deep below the surface 
of the mass. Accordingly prospecting is 
mainly carried on along the sides of the 
canyons, and where vanadium and uranium 
stains are seen upon the rock the prospector 
blasts his tunnel in the hope of developing 
a pocket of the ore. The fact that the ore 
occurs in pockets renders prospecting un- 
certain, and there appears to be no present 
hope of insuring a successful search for 
pockets that are not exposed, or do not 
happen to be near the surface. Although it 
is probable that many other pockets of car- 
notite oceur at the same geologic horizon, 
their discovery, except where the ore-bear- 
ing stratum has been exposed by erosion, 
appears at present to be an almost hopeless 
task. The eroded sides of the canyons have 
been prospected again and again, but new 
claims are still being opened and are being 
sold by the prospector to the larger com- 
panies or operators who mine the ore. In ~ 
such a sale the prospector and the pur- 
chaser both take a decided risk, for at pres- 
ent no method is used to determine the ex- 
tent of the ore in the pocket other than the 
‘*prospector’s hole.’’ 

As few of the prospectors of the west are 
acquainted with carnotite and pitchblende, 
the following description of the ores has 
been issued from the Denver office of the 
Bureau of Mines and is sent to all who make 


inquiry : 


In reply to your letter for information concern- 
ing radium ores, the following facts may be of in- 
terest : 

Radium is found with uranium minerals only. 
Wherever uranium exists, radium is also found in 
the mineral; and where there is no uranium, radium 
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has never been found. Uranium and therefore 
radium are found in this country in carnotite and 
its associated minerals, and in pitchblende. Car- 
notite is a lemon-yellow mineral, usually found in 
pockets of sandstone deposits. The mineral may 
be in the form of light yellow specks disseminated 
through the sandstone, or as yellow incrustations 
in the eracks of the sandstone; or may be more or 
less massive, associated with blue, black or brown 
vanadium ores. 

Pitehblende is a hard, blue-black ore that looks 
something like magnetite, but is heavier. It is 
found in pockets and veins in igneous rocks. This 
mineral is not nearly as widely distributed as car- 
notite. Occasionally it is found associated with an 
orange mineral called gummite. 

The best way to test these ores is to wrap, in the 
dark, a photographie plate in two thicknesses of 
black paper. On the paper lay a key and then, 
just above the key, suspend two or three ounces of 
the ore, and place the whole in a light-tight box. 
Pressure of the ore on the key and plate should be 
avoided. After three or four days, develop the 
plate in the ordinary way; and if the ore is ap- 
preciably radio-active, an image of the key will be 
found on the plate. 

The U. 8. Bureau of Mines, 502 Foster Building, 
Denver, Colorado, will be glad to receive any 
samples of ores giving promise of containing ra- 
dium and associated rare minerals, as indicated by 
the test above described. Though it can not under- 
take to make chemical analyses or assays of such 
minerals for private parties, it will indicate the 
advisability of further examination. 


The Colorado carnotite deposits were ap- 
parently first noted as far back as 1881, 
when Andrew J. Talbert mined some of the 
ore and sent it to Leadville, where it was 
reported as carrying $5 in gold per ton. 
This must have been an unusual ore, as the 
carnotite now found does not carry the 
precious metal. In 1896, Gordon Kimball 
and Thomas Logan sent specimens to the 
Smithsonian Institution, Washington, D. C.., 
and were informed that the minerals con- 
tained uranium. Shortly thereafter they 
mined 10 tons of ore, shipped it to Denver, 
and sold it for $2,700 on account of its 
uranium content. Three years later, in 
1899, Poulot and Voilleque. collected and 
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sent to France specimens which were exam- 
ined by Friedel and Cumonge, who recog- 
nized the existence of a new mineral and 
named it ‘‘carnotite,’’ in honor of M. Car- 
not, then President of the French Republic. 
In 1900 Poulet and Voilleque leased carno- 
tite ores at Cashin in the Paradox Valley 
to extract the uranium. They shortly after 
completed a small mill in the McIntyre 
district, south of the Paradox, and in this 
project had the cooperation of Jas. Me- 
Bride, a mining engineer of Burton, Mich. 
Their mill ran until 1902 and during that 
time produced 15,000 pounds of uranium 
oxide. Thg¢ mill was started again in 1903 
by the Western Refining Company, but ran 
only a year. Up to 1904 the mills appear to 
have been run wholly with the idea of ob- 
taining the uranium and vanadium from 
the ore, for no radium was extracted. 
Shortly afterwards the Dolores Refining 
Company built a new mill a short distance 
from the old one, but after running for 
some years, this mill, too, shut down. In 
1912 the American Rare Metals Company 
acquired the mill of the Dolores Refining 
Company and is now operating it, with the 
special purpose of obtaining radium from 
the ores. The first attempt to extract 
radium in this country appears to have 
been made by the Rare Metals Reduction 
Company, under the management of 
Stephen T. Lockwood, of Buffalo, N. Y. In 
September, 1900, Mr. Lockwood brought 
back from Richardson, Utah, samples of 
earnotite ore and in 1902 he published in 
the Engineering and Mining Journal of 
September 27 the first radiographic plate 
from products of American carnotite. In 
June, 1902, he received 500 pounds of spe- 
cially picked high-grade ore from Richard- 
son, Utah, and in May, 1903, as a result of 
experimental work on this ore, he incor- 
porated what was probably the first Ameri- 
can company to operate a plant to produce 
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radium as one of its products. In October, 


1903, the first experimental plant was con-' 


structed and in April, 1904, the first 17-ton 
ear of ore reached Buffalo from Richardson, 
Utah. The company obtained a fair per- 
centage of extraction, but the ore proved to 
be too low grade and the Richardson de- 
posits were abandoned. No radium in con- 
centrated form was put upon the market, 
although barium sulphate concentrates were 
produced. 

The General Vanadium Company, which, 
with the Radium Extraction Company, is a 
subsidiary of the International Vanadium 
Company of Liverpool, England, was 
formed in 1909 and began work in 1910, 
the same year that the Standard Chemical 
Company of Pittsburgh, Pa., entered the 
field. Since that time these two companies 
have been engaged in mining carnotite. The 
ores from the General Vanadium Company 
have been shipped almost entirely abroad, 
while the Standard Chemical Company has 
shipped several hundreds of tons of carno- 
tite to its works at Canonsburg, Pa. While 
it was stated at the time of the advance 
announcement of the bulletin to be issued 
by the Bureau of Mines, that one American 
company had actively entered into the pro- 
duction of radium, no actual sale of Ameri- 
can-produced radium could be authenti- 
eated. Since that time, however, the Stand- 
ard Chemical Company has entered the 
American markets. 

Besides the American Rare Metals Com- 
pany and the Standard Chemical Company, 
a third company—the Radium Company of 
America, with mines near Green River, 
Utah—has undertaken the production of 
radium in its plant at Sellersville, Pa. 
There is, therefore, every reason to hope 
that more and more of our ores will be 
worked up at home. 

Besides the companies already men- 
tioned, a number of independent operators 
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mine and ship carnotite from the Paradox 
region and for the main part send their 
ores to Hamburg. Among the more promi. 
nent of these may be mentioned: 

T. V. Curren, Placerville, Colo. 

W. L. Cummings, Placerville, Colo. 

O. B. Wilsmarth, Montrose, Colo. 

David Taylor, Salt Lake City, Utah. 

The costs of mining, and especially of 

transportation, are an important factor in 
the marketing of carnotite. The Green 
River deposits have a distinct advantage 
over the Colorado deposits in this respect, 
as they are nearer the railroad, but, as their 
ores do not average so high in uranium, this 
advantage is more apparent than real. The 
present cost of mining, sorting and sacking 
in the Paradox apparently vary from about 
$28 to $40 per ton. To this must be added 
an $18 to $20 hauling charge to Placer- 
ville, and, in most instances, an additional 
charge for burros from the mines to points 
that can be reached by wagon. The freight 
rate from Placerville to Hamburg, via 
Galveston, is $14.50 per ton so that the 
average cost at present to the miner laying 
down his ore at the European markets 
approximates $70 per ton. The selling 
price varies with the uranium content, but 
is by no means proportional thereto, since a 
premium is always paid for rich ores. Very 
recently, however, a decided improvement 
has taken place and for 2 per cent. ore, the 
price is now around $2.50 per pound for the 
contained uranium oxide, with an allowance 
of about 13 cents per pound for the vana- 
dium oxide content, so that the 2 per cent. 
ore will now bring in Hamburg about $95 
per ton. One per cent. ore is now salable, 
but unless this ore is taken from the dump, 
so that the mining cost may be disregarded, 
it will scarcely bear transportation charges 
from the Paradox, although it is more than 
probable that it will be soon shipped regu- 
larly from the Utah field. 
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A price of $95 at Hamburg for 2 per 
cent. ore leaves a fair margin of profit to 
the miner, as mining profits go, but when it 
is considered that this price represents only 
a little over one tenth of the value of the 
radium content of the ore and that from 
this fraction of the value the American 
miner has to meet the outlay represented 
by the investment, by mining costs, trans- 
portation and assay costs and by losses in 
transit, it seems scarcely just that nearly 
nine tenths of the value should go to for- 
eign manufacturers of radium, especially 
when the fact is considered that radium can 
be produced much more readily from car- 
notite than from pitchblende. There are 
two ways of reducing this difference be- 
tween the actual value of the ore and the 
price that the miner receives. One is to 
hold our American ores for a higher price, 
and the second is to manufacture radium at 
home, 

Large wastes are still taking place in the 
mining of carnotite, owing to the inability 
of the low-grade ores to bear transportation 
charges. As has already been pointed out, 
however, a distinct improvement in this 
respect has taken place within the last few 
months. The miners are beginning to 
realize the value of their old dumps and are 
attempting to save the low-grade, non-ship- 
ping ore in such ways as will render its 
marketing possible when prices advance. 
The Bureau of Mines has done everything 
it can to impress the necessity of this truest 
kind of conservation upon the mine 
operator. 

In addition, there is prospect that most 
of the low-grade ores can be successfully 
concentrated by mechanical methods and 
experiments at the Denver office of the 
Bureau of Mines indicate that a concen- 
tration of four to one can be obtained. In 
this concentration, however, there are losses 
which could be prevented by chemical con- 
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centration, but at the present time it costs 
more to ship the necessary chemicals to the 
mines than it does to ship the ores to places 
where these chemicals can be cheaply ob- 
tained. It would appear, however, that 
mechanical concentration can save at least 
one half of the material that is now going 
to waste. 

Although, until recently, the manufac- 
ture of radium has been carried on almost 
wholly in France and Germany, there ap- 
pears to be no good reason why our Ameri- 
can carnotite should not be treated at home. 
Carnotite is much more easily treated than 
pitchblende and the essential features of 
methods for its chemical treatment are well 
known, although much of the mechanical 
detail of operation has been kept secret. 
As the mechanical requirements, however, 
are those which any well-grounded chemical 
engineer should be able to solve, there seems 
to be no good reason why any of our carno- 
tite ores should be shipped abroad, even at 
two or three times the present market price 
of the material. As before stated, the 
essential features of chemical methods of 
extracting radium from its ores are well 
known. As regards the principles involved, 
the methods have advanced little beyond 
the original method published by Debierne. 

The methods for carnotite may be de- 
scribed best in the words of Soddy, in an 
extract from ‘‘The Chemistry of the Radio 
Elements,’’ by Frederick Soddy, page 55, 
published in 1911 by Longmans, Green & 
Co. 


The most important operations in the working 
up of radium-containing materials are the solution 
of the materials, consisting usually of insoluble 
sulphates and the separation of the halogen salts 
of the alkaline-earth group in a pure state, fol- 
lowed by their fractional crystallization. The first 
operation is usually effected by vigorous boiling - 
with sodium carbonate solution, filtering and wash- 
ing free from sulphate. This is the well-known 
reaction studied dynamically by Guldberg and 
Waage, whereby an equilibrium is attained be- 
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tween the two pairs of soluble and insoluble sul- 
phates and carbonates. Naturally the greater the 
excess of sodium carbonate the larger the propor- 
tion of insoluble sulphate converted into insoluble 
carbonate. In this operation it is advisable not to 
wash at once with water, but with sodium carbon- 
ate solution until most of the sulphates are re- 
moved, as thereby the reconversion of the carbon- 
ates back into insoluble sulphates is largely pre- 
vented. In dealing with crude materials—for ex- 
ample, the radium-containing residues from pitch- 


blende—it is often advantageous to precede this 


operation by a similar one, using a sodium hydrate 
solution containing a little carbonate, which dis- 
solves part of the lead and silica present. The 
carbonates, washed free from sulphates, are 
treated with pure hydrochloric acid, which dis- 
solves the alkaline-earths, including radium. From 
the solution the latter may be precipitated as sul- 
phates by sulphuric acid and reconverted back 
into carbonates as before, or sometimes more con- 
veniently they may be precipitated directly as 
chlorides by saturating the solution with hydrogen 
chloride. This is a very elegant method of great 


utility in the laboratory, for the most probable im- 


purities, chlorides of lead, iron, calcium, etc., re- 
main in solution and only the barium and radium 
chloride are precipitated, practically in the pure 
state, ready for fractionation. 

The price of radium appears for some 
time to have been holding steady at about 
$120 per milligram of radium metal. This 
does not mean that the material is bought in 
the elementary condition, but that the 
radium chloride and radium bromide, which 


‘are on the market, are paid for on the basis 


of the metallic radium they contain. This 
method of payment is a distinct advance 
over the old method of paying the same 
price indiscriminately for the chloride or 
bromide. This price of $120 per milligram 
of the metal is equivalent to approximately 
$91,000 per gram of radium chloride 


-(RaCl,), or $70,000 per gram of anhydrous 


radium bromide (RaBr,). Whether this 
price will rise, fall or remain stationary 
can not be predicted. There is no question 
that there is to be an increased radium 
production and that meso-thorium is also 
coming upon the markets in increasing 


(N.S. Von. XXXVIII. No, 983 


quantity, but the uses of and demand for 
radium are apparently developing at an 
even greater rate. Furthermore, the supply 
of the material is limited and no large re. 
sources are in sight. Only one estimate has 
been published of the total quantity of 
radium in the Colorado carnotite deposits, 
and that was 900 grams. This estimate is 
at least five times as large as has been made 
by any employee of the Bureau of Mines, 
reckoning all known deposits in the whole 
American field, even including material too 
low grade to be marketable. Besides the 
radium, the uranium and the vanadium 
present in carnotite are available assets, 
and recent developments indicate that all 
the uranium produced will soon be readily 
sold, while it is well known that there is a 
ready market for vanadium for vanadium 
steel. 

The value to the public of these deposits 
is, however, not to be measured in dollars 
and cents. The value of the radium output 
of America will never compare with that of 
several of our common metals. The totai 
value of the radium in the world’s output 
of radium ores in 1912 was little more than 
$1,000,000. Accordingly, the value must 
ever be reckoned in what it can accomplish 
for the public knowledge and the public 
weal. No certain prediction can be made 
of the ultimate value of radium, or of its 
possible applications to science or medicine, 
but enough has been done to show that 
radium is worthy of the fullest investigation 
by our highest scientific and medical au- 
thorities. Developments in its application 
to medicine are coming fast. The foreign 
medical press contains many apparently 
authentic reports of cures by its use. Inter- 
esting developments are also under way in 


America, and those who have had the 


largest personal experience in its use are 
most enthusiastic over its future applica- 


tion. The public may soon look to impor- 
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tant publications from leading American 
authorities, who have had real experience 
in radium therapy. It is to be greatly 
regretted that, owing to the high price of 
the material, only three or four American 
surgeons have, so far as the Bureau of 
Mines is informed, been able to use it in 
quantities sufficient for the drawing of 
decisive conclusions. In the progress of 
the future applications of radium to the 
curing of disease, nothing is more to be 
feared than its use in nostrums of every 
kind. The ‘‘ wonders of radium’’ have been 
so extensively exploited in the public press 
that already the name is being employed as 
a psychological agent in advertisements of 
all kinds of materials, many of which con- 
tain no radium at all, or, if this element is 
indeed present, in such small quantities that 
no therapeutic value can be expected. As 
bearing on the need of further experiment, 
attention is called to the fact that the con- 
eentrated action of large quantities of 
radium may effect cures that have been 
impossible with the smaller amounts here- 
tofore available to the medical profession. 
It is doubtful if there is at the present time 
in the hands of the medical profession of 
America more than a single gram of this 
rare element, and the results of investiga- 
tions soon to be published will show that 
the concentrated action of the gamma rays 
from several hundred milligrams arrest cer- 
tain forms of cancer and other malignant 
growths when smaller quantities are with- 
out beneficial effect. It is highly important 
that the medical profession should also have 
some guarantee of the material they pur- 
chase, even if it is purchased in small quan- 
tities, and I am glad to note that the U. S. 
Bureau of Standards is preparing to stand- 
ardize radium preparations. As several 
frauds in the sale of radium have already 
been perpetrated upon American physi- 
clans, they should all require that the 
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quality of the material purchased should 

be certified under conditions which prevent 

error. 

In closing, I take pleasure in saying that 
I am authorized by the Director of the 
Bureau of Mines to announce that a co- 
operative agreement has been entered into 
with the newly organized National Radium 
Institute, whereby the Bureau obtains the 
opportunity of a scientific and technological 
study of the mining and concentrating of 
carnotite ores and of the most efficient 
methods of obtaining radium, vanadium 
and uranium therefrom, with a view to in- 
creased efficiency of production and the 
prevention of waste. 

The National Radium Institute was re- 
cently incorporated with the following 
officers : 

Howard A. Kelly, of Baltimore, President. 

Curtis F. Burnam, of Baltimore, Vice- 
president. 

Archibald Douglas, of New York, Secretary 
and Treasurer. 

James Douglas, of New York, and E. J. 
Maloney, of Wilmington, as additional 
directors. 
The institute has no connection with the 

mining of pitchblende, details of which re- 

cently appeared in the Denver papers. It 

has, however, obtained the right to mine 27 

claims in the Paradox Valley region, among 

which are some of the best mines in this 
richest radium-bearing region of the world. 

Nearly 100 tons of high-grade carnotite 

have already been procured. Under the 

agreement with the Bureau of Mines, the 

technical operations of the mines and mill 

are to be guided by the scientific staff of the 

Bureau. Work will begin in an experimen- 

tal plant to be erected in Colorado, using 

entirely new methods developed at the Den- 
ver office of the Bureau of Mines. Concen- 
tration experiments also will be conducted 
in the Paradox, probably at the Long Park 
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claims, and if successful will be applied to 
reducing the wastes that now take place. 
Within a year at most, the mill operations 
should make results certain and the extrac- 
tion of ore and production of radium will 
then be continued on a larger scale. The 
separation of uranium and vanadium will 
also be studied, a contract having already 
been signed for all of these by-products that 
may be produced. All processes, details of 
apparatus and plant, and general informa- 
tion gained will be published for the benefit 
of the people. 

The institute is supplied with sufficient 
funds to carry out its plans. 

The institute has been formed for the 
special purpose of procuring enough ra- 
dium to conduct extensive experiments in 
radium therapy with special reference to 
the curing of cancer. It also expects to 
carry on investigations regarding the phys- 
ical characteristics and chemical effects of 
radium rays and hopes in time to be able to 
assist or perhaps even duplicate the effects 
of these rays by physical means. 

Actual experience, especially of the insti- 
tute’s president, in the application of the 650 
milligrams of radium and 100 milligrams of 
mesothorium already in his possession, have 
led him and his associates to believe that with 
larger supplies many of the variables that 
can not now be controlled may be fully cor- 
related, and that radium may become the 
most effective agent for the treatment of 
eancer and certain other malignant diseases, 
Important results have already been ob- 
tained by using high concentration of the 
gamma rays of radium with the alpha rays 
entirely cut off and the beta rays largely 
eliminated. Hospital facilities in both Bal- 
timore and New York are already supplied. 

The activities of the institute are sure 
to be of benefit to the prospector and miner 
by providing a greater demand for his al- 
ready rare ore; to the plant operator by 
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developing methods and by creating a larger 
market for his product, and to the people 
by assisting, and possibly by succeeding, in 
controlling the most malignant of diseases, 
The radium produced is intended for the 
institute’s own use and will consequently 
remain at home. 

The Bureau of Mines is especially fortu. 
nate in the opportunity to cooperate in the 
technological features of the work of the in- 
stitute. 

CHARLES L, Parsons 


DIVISION OF MINERAL TECHNOLOGY, 
BUREAU OF MINES 


THE DECENNIAL OF THE DESERT 
LABORATORY 


THE tenth anniversary of the establishment 
of the Desert Laboratory was celebrated at 
Tucson, Arizona, September 20. 

During the day demonstrations of re- 
searches in progress were made to visitors, in- 
cluding members of the International Phyto- 
geographic Society, as follows: 


10:30 a.M. Suite of Plants in Series of Environic 
Reactions. By Dr. D. T. MacDougal. 

10:45 a.M. Professor W. L. Tower’s Experiments 
on the Influence of Environic Factors in the 


Evolution of the Chrysomelid Beetles. By 
Mr. J. G. Sinclair. 
11:00 a.M. Researches on Water Relations of 


Plants. By Professor B. E. Livingston, as- 
sisted by Mr. Pulling and Mr. Shive. 

12:00 a.M. Certain Features of Correlation Be- 
tween Climate and Vegetation in the Tucson 
Region. By Dr. Forrest Shreve. 

12:30 a.M. Experimental Studies in the Root- 
habits of Desert Species. By Dr. W. A. Can- 
non. 

2:00 p.m. Calorimetrie Method of Determination 
of Leaf-temperatures. By Mrs. Edith B. 
Shreve. 

2:15 p.m. Comparative Light Measurements and 
the Chemical Effects of Radiant Energy ™ 
Plant Processes. By Dr. H. A. Spoebr. 

2:45 p.M. Exhibition of Progenies of Young 
Plants Affected by Ovarial Treatments. By 
Dr. D. T. MacDougal. 

3:00 p.m. Water Balance of Desert Plants. By 
Dr. D. T. MacDougal. 
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3:15 p.M. Ascent of Tumamoce Hill: Or Drive to 
Cactus Garden of the University of Arizona. 
Exhibition of Publications. 


In the evening forty scientific men were 
the guests of the Carnegie Institution of 
Washington at dinner. Brief addresses were 
made by Geh. Professor Engler, director of 
the Royal Garden of Berlin, Professor R. H. 
Forbes, director of the U. S. Agricultural Ex- 
periment Station of Arizona, Professor B. E. 
Livingston, director of the Laboratory for 
Plant Physiology of Johns Hopkins Univer- 
sity, Dr. Eduard Ruebel, of Zurich, and Dr. 
D. T. MacDougal. Congratulatory telegrams 
from President Woodward, Professor V. M. 
and Mrs. E. S. Spaulding and others were 
read. The members of the International 
Phytogeographie Society also presented testi- 
monials of plate to Professor H. C. Cowles, 
Dr. Geo. E. Nichols and Dr. Geo. D. Fuller. 

The members of the society had been the 
guests of the Carnegie Institution during the 
previous week at the Coastal Laboratory at 
Carmel, California, and at the Salton Sea. 
During the week following the anniversary 
date, subsistence, tentage and transportation 
were furnished to a party of thirty traversing 
the desert to the base of the Santa Catalina 
Mountains, and making the ascent to the 
summit of Mt. Lemmon and the Montane 
plantation. Ample opportunity was given for 
observations and discussion of factors affect- 
ing distribution, including temperature and 
evaporation gradients, origin and develop- 
ment of formations and the physical and 
physiological facts implied in conceptions of 
chaparral, desert, steppe, forest, etc. 

The establishment of the Desert Laboratory 
was authorized by the trustees of the Car- 
negie Institution late in 1902. Messrs. F. V. 
Coville and D, T. MacDougal selected a site 
at Tucson in February, 1903, and after citi- 
zens had contributed two hundred acres of 
land and other concessions a laboratory was 
erected and Dr. W. A. Cannon as resident in- 
vestigator took over the building and began 
work in September, 1903. 

The department of botanical research was 
created by the trustees in December, 1905, and 
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Dr. D. T. MacDougal was appointed director 
with headquarters at the Desert Laboratory. 
The equipment has been extended to include 
the Coastal Laboratory at Carmel, Calif., ex- 
perimental plantations at various places and 
the department sustains relations with a large 
number of collaborators in various institutions. 


THE WILLIAM H. WELCH FUND OF THE 
JOHNS HOPKINS MEDICAL SCHOOL 


THE General Education Board, endowed 
by Mr. John D. Rockefeller, has appropriated 
$1,400,000 for the Johns Hopkins Medical 
School to establish an endowment to be known 
as the William H. Welch fund, in honor of 
Dr. Welch, to whom the organization and 
development of the school are in a large meas- 
ure due. The objects of the fund are described 
in a statement given out by the Rev. F. T. 
Gates, secretary of the General Education 
Board, as follows: 


Since the opening of the Johns Hopkins Med- 
ical School in the early nineties, it has been uni- 
versally conceded that the teaching of the under- 
lying medical sciences, namely, anatomy, physiol- 
ogy, pathology and pharmacology, must be placed 
in the hands of men devoting their entire time to 
teaching and research in their subjects. 

As the clinical branches are more extensive and 
more complicated than the above-mentioned under- 
lying sciences, the medical faculty of the Johns 
Hopkins University has become convinced that it 
is fully as important that the clinical subjects 
should be cultivated and taught by men freed from 
the distraction involved in earning their living 
through private practise. 

The trustees of the Johns Hopkins University 
and the Johns Hopkins Hospital and the medical 
faculty of the Johns Hopkins University united in 
requesting of the General Education Board funds 
that would enable them to reorganize the depart- 
ments of medicine, surgery and pediatrics so that 
the professors and their associates in the clinic 
and the laboratories should be able to devote their 
entire time to their work. 

In making the gift the General Education 
Board has placed absolutely no restriction upon 
the freedom of these men. They will henceforth 
be in position to do any service that either science 
or humanity demands. They are free to see and 
treat any one, whether inside or outside the hos- 
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pital, but they will accept no personal fee for any 
such service. 

It is not expected that this radical innovation in 
medical teaching will deprive the Johns Hopkins 
Medical School of such advantages as are still to 
be gained from the services of other men who are 
practitioners of medicine and surgery. In the 


‘conduct of the dispensary, in the teaching of stu- 


dents and in the cultivation of the specialties men 
simultaneously engaged im practise will to some ex- 
tent continue to be utilized. 


SCIENTIFIC NOTES AND NEWS 


Dr. Rosert Broome, the authority on South 
African paleontology, is visiting America for 
a year of scientific research especially upon 
the ancient vertebrates of the Permian period. 
He has accepted a temporary appointment 
upon the staff of the American Museum of 
Natural History for this purpose, and has 
brought with him his private collection of 
South African Permian reptiles. 

Tue Hon. Bertrand Russell, who will this 
year lecture at Harvard University, and Pro- 
fessor Etienne Boutroux, of the University of 
Paris, have been appointed Woodward lecturers 
at Yale University. 

Sirk Curistiz, formerly astronomer- 

royal, has been elected Master of the Clock- 
makers’ Company, London. 
Proressor RaymMonp Dopcr, of Wesleyan 
University, Middletown, Connecticut, is spend- 
ing the current academic year in research in 
physiological psychology at the Nutrition 
Laboratory of the Carnegie Institution of 
Washington, Boston. A special laboratory has 
been equipped with an Einthoven string gal- 
vanometer and other apparatus of a similar 
order of precision, including much apparatus 
devised by Professor Dodge. 


Dr. F. B. Sumner has been appointed biol- 
ogist in the Scripps Institution for Biological 
‘Research of the University of California. 

Dr. G. F. Pappock has been appointed assist- 
ant in the Lick Observatory of the University 
of California. 

Dr. Ortand E. Wuire, recently an instructor 
in botany at South Dakota State College and 
an assistant and graduate student in the 
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laboratory of genetics, Bussey Institution of 
Harvard University, has accepted the appoint- 
ment as plant breeder to the Brooklyn Botanic 
Garden. 


FatHer THeEopor ANGeEHRN, 8.J., has been 
appointed director of the Haynald Observatory, 
Kaloesa. 


Dr. GiusEPPE BasTIANELLI, Rome, is Visiting 
the medical institutions of the United States. 


Proressoz W. M. Hays, former assistant 
secretary of agriculture, has gone to Argentina 
as a consulting adviser to the secretary of 
agriculture of that country. His services were 
secured with a view to the inauguration of a 
plan for rural education. It is expected that 
he will be absent from this country six months 
or more. Mrs. Hays accompanied him. 


Dr. Frank E. Lutz, accompanied by Mr. 
Charles W. Leng, has been in Cuba on an 
entomological collecting trip on behalf of the 
American Museum of Natural History. After 
a period of study in Hayana where facilities 
for work were accorded by Professor Carlos 
de la Torre, the expedition’, established field 
headquarters in Pinar del Rio. 


Wiru the sanction of the British secretary 
of state, Sir Aurel Stein has undertaken an 
expedition into Central Asia, which he expects 
to occupy him for nearly three years. Pro- 
ceeding to Chinese Turkestan by a hitherto 
unexplored route, he plans to spend the winter 
in the desert, afterwards extending his work 
further east towards the western borders of 
China. 

Dr. W. J. Humpnreys, professor of physics 
in the United States Weather Bureau, lectured 
at the University of Illinois on October 23. 
His subject was “ The Temperature Effects of 
Voleanic Dust in the Atmosphere.” 


At a joint meeting of the Philadelphia Sec- 
tion of the Illuminating Engineering Society 
and the Philadelphia Photographic Society 
held at the Engineers Club on October 17, Dr. 
A. W. Goodspeed read a paper entitled “A 
simple unit method for measuring the actinic 
effect of illuminants both primary and sec- 
ondary.” This paper embodied an analysis of 
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the practical photographic methods of Frank 
Morris Steadman. 


Tue Gresham lecturer on astronomy, Mr. 
Arthur R. Hinks, F.R.S., delivered a course of 
four lectures on astronomy in daily use, 
on October 14, 15, 16 and 17, at the City of 
London School, Victoria Embankment. The 
subjects of the four lectures were: “The De- 
termination of Time,” “The Distribution of 
Time,” “ The Determination of Position” and 
“Measurement of the Size and Shape of the 


Earth.” 


Tue first ordinary meeting of the Medical 
Society of London for the session 1913-14 was 
held on October 13, when the new president, 
Sir David Ferrier, F.R.S., delivered his in- 
augural address. The Lettsomian lectures of 
the society will be given on February 2 and 16 
and March 2 by Dr. F. M. Sandwith, who will 
treat of the subject of dysentery. 


Dr. Reese since 1891 provost 
of the Peabody Institute, Baltimore, known 
for his contributions to entomology and geol- 
ogy, died on October 21, aged seventy-eight 
years. 


Witi1aM ,THEODORE WENZELL, emeritus pro- 
fessor ofschemistry in the California College 
of Pharmacy, of the University of California, 
died July 31, 1913. 


Tue thirty-first annual congress of the 
American Ornithologists’ Union will convene 
in New York City on November 10, at 8 P.M. 
The evening session will be devoted to the 
election of officers and the transaction of 
other routine business. The meetings, which 
are open to the public and devoted to the 
reading and discussion of scientific and pop- 
ular papers on ornithology, will be held at 
the American Museum of Natural History, 
November 11-13, from 10 o’clock a.M. until 
4 P.M. each day. Information regarding the 
congress can be had by addressing the secre- 
tary, Mr. John H. Sage, Portland, Conn. 


Tue Rush Society for the correlation and 
support of medical and biological lectures in 
Philadelphia announces the following lec- 
tures, which will be held at the College of 
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Physicians or at the Medical Laboratories of 
the University of Pennsylvania. 


Samuel D. Gross Lecture of the Philadelphia 
Pathological Society, October 23, at 8:30 P.M. 
Professor E. G. Conklin, University, 
‘*The Mechanism of Heredity and Development.’’ 

The Fifth Rush Society Lecture, November 18, 
at 8:30 P.M. Frederick L. Hoffman, The Pruden- 
tial Insurance Co. of America, ‘‘ The Incidence of. 
Cancer by Organs and Parts of the Body Af- 
fected.’’ 

The Miitter Lecture, December 12, at 8:30 P.M. 
R. C. Coffey, M.D., Portland, Oregon, ‘‘The td 
ieal Treatment of Constipation. ’’ 

The Sixth Rush Society Lecture, January 27, at 
8:30 P.M. Professor Sven G. Hedin, M.D., Cobeae 
sity of Upsala, ‘‘Colloidal Reactions ond their 
Relations to Biology.’’ 

The Weir Mitchell Lecture, February 25, at 
8:30 P.M. Harvey Cushing, M.D., Harvard Univer- 
sity, ‘‘Clinical Types of Dyspituitarism.’’ 

The Seventh Rush Society Lecture, March 11, at 
8:30 P.M. John Howland, M.D., Johns Hopkins 
Hospital, ‘‘A Consideration of Certain Aspects of 
Rachitis.’’ (This lecture is also the annual ad- 
dress before the Alpha Omega Alpha Honorary 
Medical Society.) 

The Eighth Rush Society Lecture, April 1, at 
3:30 P.M. Alexis Carrel, M.D., The Rockefeller 
Institute for Medical Research, ‘‘ Permanent Active 
Life of Tissues Outside of the Organism.’’ (This 
lecture is also the annual address before the 
Undergraduate Medical Society of the University 
of Pennsylvania.) 

Annual Address of the Philadelphia Patholog- 
ical Society, April 23, at 8:30 P.M Richard P. 
Strong, M.D., Harvard University, ‘‘Bubonic 
Plague. ’’ 


Tur fifteenth annual conference of the As- 
sociation of American Universities will be held 
at the University of Illinois, on November 6, 
% and 8. The session of the first day will be 
given to a meeting of the executive committee 
and meetings of the conference of deans and 
similar officers of graduate schools. The pro- 
gram thus far announced for the other two days 
is as follows: “ The Type of Graduate Scholar,” 
by President John Grier Hibben, of Prince- 
ton University; “The Library as University 
Factor,” two papers, one by Mr. Guy Statton 
Ford, University of Minnesota, and the other 
by Wm. D. Johnson, librarian, Columbia 
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University; Bureau of Education paper by 
Professor Kendric C. Babcock, University of 
Illinois. 


UNIVERSITY AND EDUCATIONAL NEWS 


Tue General Education Board, in addition 
to the gift of $1,400,000 to the Johns Hopkins 
Medical School, has made conditional appro- 
priations of $200,000 for Barnard College, 
Columbia University; $200,000 for Wellesley 
College, and $50,000 for Ripon College. 


Two gifts have been made to the Massachu- 
setts Institute of Technology from anonymous 
donors, sums of half a million and one hun- 


dred thousand dollars respectively. There is 
an understanding that the larger gift is to be 
used for the buildings, while the other has no 
restrictions. 

By the will of the late Simeon Smith, of 
Indiana, DePauw University has recently 
added $80,000 to her productive endowment. 
By the terms of the will, $50,000 of this 
amount has been set aside specifically as an 
endowment of the department of chemistry. 
Professor W. M. Blanchard, head of the de- 
partment, has just returned from his sabbatical 
year in Europe. 

A art of ten lakhs of rupees for the pro- 
motion of scientific technical knowledge has 
been made by Dr. Rash Bahari Ghosh to the 
University of Calcutta. 

Fritz WILHELM WOLL, since 1906 professor 
of agricultural chemistry in the University of 
Wisconsin, has been appointed professor of 
animal nutrition in the University of Cali- 
fornia. 

Dr. Max Morse has become a member of the 
depart of physiology, division of biochemistry, 
of the University of Wisconsin. 


Tue following new appointments to the 
faculty of the school of medicine, University 
of Pittsburgh, have been made this fall: Dr. 
W. E. Gardner, assistant demonstrator in 
anatomy; Dr. J. W. McMeans, assistant in 
clinical pathology and demonstrator in pathol- 
ogy; Dr. A. H. McOreery, R. B. Mellow fellow 
in pathology; Dr. J. ©. Irwin, instructor in 
obstetrics; Dr. R. J. Cary, demonstrator in 
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medicine; Dr. Arthur Miltenberger, assistant 
demonstrator in obstetrics; Dr. J. H. Seipel, 
assistant demonstrator in obstetrics; Mr. Or- 
ville J. Walker, assistant in physiology and 
pharmacology. The following increases in 
rank have likewise been provided for: Dr. 
Chris Gardner, from assistant demonstrator to 
demonstrator in anatomy; Dr. W. L. Croll, 
from instructor to assistant professor in 
obstetrics. 

Dr. OrreEN Lioyp-Jones, formerly assistant 
in the department of experimental breeding of 
the College of Agriculture, University of Wis- 
consin, has gone to the Iowa Agricultural Col- 
lege as assistant professor of animal husbandry, 
He will have charge of the work in genetics in 
that department. 


Proressor Otto WILCKENS, professor at 
Jena, has been called to the chair of geology 
and paleontology at Strasburg, to succeed 
Professor E. Holtzapfel. 

Dr. Gustav StorrinG, of Strasburg, has been 
called to Bonn, to fill the chair of philosophy 
vacant by the removal of Professor Oswald 
Kiilpe to Munich. 


DISCUSSION AND CORRESPONDENCE 


ON THE OCCURRENCE OF A PROBABLE NEW 
MINERAL? 


During the investigations of the carnotite 
and vanadium deposits of Colorado and Utah, 
which were carried on last winter for the 
United States Bureau of Mines by Professor 
R. B. Moore and myself, a small deposit of 
what is apparently a new mineral was found. 
This mineral was located about sixteen miles 
southeast of Thompsons, Utah, and later on in 
the workings of a drift near the rim-rocks on 
the north side of East Paradox Valley, Colo- 
rado. A very similar material was also found 
near Green River, Utah. The mineral is 4 
black carbonaceous material which shows 4 
high activity in the electroscope. It occurs in 
sandstone of Jurassic Age and is found im- 
bedded in the carnotite. At Thompsons the 
ore was located at the outcrop on the surface 


1 Published by the permission of the Director of 
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of a steep wall and there was one pocket of a 
lenticular form containing the mineral, with 
a cross-section of about 3 by 10 inches. A 
few feet away there was an imbedded layer of 
the material showing at the surface for a dis- 
tance of about eight feet. This layer was 
sloping down at an angle of about 10 degrees, 
measuring at the upper end about 1} inches 
and thickening out toward its lower end to 
about 3 inches. At a deposit in the Paradox 
Valley, Colorado, the same mineral occurred in 
small pockets imbedded in and lying between 
the carnotite and high-grade vanadium sand- 
stone. At Green River, Utah, there was a 
considerable amount of associated gypsum. 

The cracks, interstices, and part of the ex- 
posed surface of the mineral are partly coated 
with carnotite. The carnotite can be easily 
removed from the black mineral by sliming the 
crushed carbonaceous material. The black 
mineral on being dried shows a high activity, 
somewhat higher than would be expected from 
the uranium content. 

The mineral burns with a feeble flame and 
on ignition leaves a light brown ash. 

As already stated, the mineral is intimately 
associated with carnotite, so much so that it 
would appear that the carnotite may be a 
secondary transformation product of this min- 
eral. The structure is massive and brittle; 
the luster metallic, dull to shiny and sub- 
metallic; the color black; fracture uneven; 
specific gravity 1.972 to 1.984; hardness 3 to 
3.2; and streak black to brownish black. 

A typical preliminary analysis of the min- 
eral made by C. F. Whittemore, of the Denver 
office of the Bureau of Mines, after the car- 
notite had been removed and its absence con- 
firmed by careful examination with a micro- 
scope is as follows: 


Per Cent 
Carbonaceous material ....... 74.30 


Several analyses appear to show that the 
uranium content is fairly constant, but the 
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vanadium varies, one result being as low as 
0.38 per cent. This would seem to indicate 
that a part, if not all, of the vanadium is in 
the form of roscoelite or some similar mineral 
which was not completely removed by the 
mechanical treatment. 

Further work is being done on this mineral, 
which will be published later, and we desire to 
reserve priority rights for the completion of 
the work, and the naming of the mineral. 


Karu L, 
U. Bureau or MINES 


SCIENTIFIC BOOKS 


School Hygiene. By Fietcuer B. Dressvar, 
Specialist in School Hygiene, United States 
Bureau of Education. The Macmillan Com- 
pany. 1913. Pp. 369. 

Educational hygiene has four leading and 
interrelated divisions: (1) the hygiene of 
physical and mental growth; (2) health and 
medical supervision of schools; (3) the hygiene 
of instruction, and (4) the hygiene of the 
school plant. 

Dr. Dresslar’s book deals mainly with the 
last division. Of the twenty-six chapters, 
eighteen deal chiefly with the school plant, 
eight with problems relating to the hygiene of 
growth, two with the hygiene of instruction, 
and one with medical inspection. 

According to the preface, “It is the pur- 
pose of this book to set forth in a simple and 
untechnical way some of the hygienic re- 
quirements of school life, and to suggest, when- 
ever it seems necessary, how these require- 
ments may be put into practise. No attempt 
has been made to treat any phase of the sub- 
ject exhaustively. The purpose has been to se- 
lect the most important topics, and to deal with 
them in a manner as simple as is consistent 
with the truth. It has not been written for 
the specialists in school hygiene, but for busy 
teachers.” 

The volume is a much-needed and extremely 
valuable addition to our literature on school 
hygiene. The author’s extensive first-hand ac- 
quaintance with the problems of schoolhouse 
construction and equipment adds very greatly 
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to the practical value of the book. Such top- 
ics as location and construction of school 
buildings, schoolhouse lighting, school desks, 
school baths, water supply, drinking fountains, 
toilet- arrangements, ventilation, heating, 
schoolroom cleaning, janitor service, disinfec- 
tants, etc., have here the best treatment that 
they have received in any English text. In 
general, the book presents just those facts 
about school buildings which every person 
needs to know who has anything to do with 
their construction or care, and it is certain to 
become an indispensable handbook for school 
officers of every class. 

It would be unfair to criticize the author 
for the brevity with which he treats the prob- 
lems relating to the hygiene of growth, school 
medical inspection and the hygiene of instruc- 
tion. The field of school hygiene has become 
too broad to permit adequate treatment of all 
the above-named divisions in a single volume. 
The division chosen for treatment in this book 
is one on which America had produced no first- 
class text in more than a decade, and the au- 
thor has done his work well. The chapters on 
location and construction of school buildings, 
schoolhouse lighting, school desks, heating and 
janitor service are especially valuable. 

Here and there the critical reader will find 
statements with which he may be inclined to 
disagree. Many will probably think the author’s 
position on some of the problems of ventila- 
tion somewhat conservative, particularly in 
the scant consideration which is given to the 
experiments by Leonard Hill and others on the 
relative effects of humidity, temperature, move- 
ments and chemical composition of the air on 
physical efficiency. In all of these newer ex- 
periments the author declines to see anything 
revolutionary as regards the practical prob- 
lems of ventilation, and the three main ref- 
erences cited on this chapter bear the dates 
1893, 1896 and 1897, respectively. 

Among the statements open to question are 
the following: “ The results of careful exami- 
nations made in all progressive countries prove 
conclusively that the school conditions are re- 
sponsible for a large part of the near-sighted- 
ness prevalent among children of the higher 
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school grades ”; “ myopia is not often, if eve; 
inherited,” etc. (p. 221). Kotelmann ;. 
quoted approvingly to the effect that myopia 
is never found among primitive races, In re- 
gard to stuttering, the author states that 
“many, perhaps most, cases find an immedi- 
ate cause in imitation” (p. 265). In speaking 
of the rapid progress made by Filipino 
school children in learning a foreign language 
the author states (p. 296) that it would be 
“utterly impossible to make the same progress 
with ignorant adults.” That myopia is school- 
caused and never hereditary, that stuttering 
usually results from imitation, that children 
have greater learning capacity than adults 
are views which tradition has long sanctioned, 
but which recent investigations have thrown 
much doubt upon. 

Certain other passages are, perhaps, open 
to question in the same way, and objection 
might be taken in a few cases to the author’s 
selection of references. But to dwell on such 
minor points of criticism would be unfair, so 
carefully has the work in general been per- 
formed. The treatment is authoritative and 
comprehensive, yet the style is easy, stimu- 
lating and interesting. The book will long 
remain a standard treatise, especially on the 
construction and equipment of school build- 
ings. 

Lewis M. 


The Geology of Soils and Substrata with Spe- 
cial Reference to Agriculture, Estates and 
Sanitation. By Horace B. Woopward, 
F.R.S. London, Edward Arnold; New 
York, Longmans, Green & Co. 1913. 

The intent of the writer of this work, as 
noted in his preface, is “to provide such infor- 
mation relating to the land surface as will be 
useful to students and teachers of agriculture, 
to those occupied in the management of es- 
tates and farms, or in sanitary engineering 
works.” To do all this within a small octavo 
volume of but 366 pages is no small task and 
one that would be well-nigh if not quite im- 
possible for any but a restricted area such as 
is comprised within the limits of (reat 
Britain. 
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The author begins with a brief account of 
the aims and purposes of geology and the prep- 
aration of geological maps and soil surveys. 
He then passes to a discussion of the soils, 
their origin and fertility; the climatic condi- 
tions affecting them; their mineral and chem- 
ieal composition and physical characteristics ; 
drainage and irrigation; mineral fertilizers; 
forests and woodlands and the associated geo- 
logical features; orchards, gardens and vine- 
yards; geological considerations concerning 
estates; mineral rights; house sites with refer- 
ence to drainage and water supply; closing 
with a series of eleven chapters on the geo- 
logical formations of the various ages as oc- 
curring in England, with especial reference to 
the subjects previously treated. It is remarked 
that a map of the surface soil alone gives but a 
very imperfect idea of the capabilities of the 
land. Further, that no actual map showing 
the distribution in detail of the surface soils 
over any extended area has as yet been pub- 
lished, the so-called soil maps of the United 
States and Germany being in reality subsoil 
maps with indications of the nature and depth 
of the soil at particular spots. A good subsoil 
map, showing the variations in the strata, 
“whether drifts or the more regularly strati- 
fied formations, will always indicate the gen- 
eral distribution of the surface soils.” 

The most original portion of the book is that 
contained in the closing eleven chapters, in 
which all the principal geological formations 
of the kingdom are considered with reference 
to their soils, mineral resources, drainage and 
general availability for economic purposes. In 
this respect the work is quite unique, and, 
though local in its application, contains mat- 
ter of value to the general reader. Llustra- 
tions are numerous, although, as is customary 
in works from the English press, line sketches 
preponderate over the half-tone reproductions 
from photographs, such as are so pronounced 
a feature of American works. | 

Mr. Woodward, it will be recalled, is also 
the author of the “History of the Geological 
Society of London,” and “The Geology of 
Water Supply.” 


Grorce P. 
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NOTES ON METEOROLOGY AND 
CLIMATOLOGY 


EUROPEAN METEOROLOGY 


EvROPEAN meteorologists have recently 

given much attention to aeronautical, dynam- 
ical and mountain meteorology and to atmos- 
pheric electricity. In aeronautical meteorol- 
ogy greatest attention is being given to wind 
structure and to detailed forecasts for aviators. 
Research in dynamical meteorology is now 
particularly directed towards finding the laws 
governing the connection between upper-air 
processes and the weather at the earth’s sur- 
face, with a view toward increased accuracy 
and range of weather forecasts. 
_ An important institution for the study of 
dynamic meteorology is the set of synoptic 
charts of the atmospheric conditions over 
Europe, prepared under the direction of Pro- 
fessor V. Bjerknes; of Leipzig, from the 
monthly international aerological observa- 
tions. Professor Bjerknes is the author of the 
still unfinished great work on “ Dynamic 
Meteorology and Hydrography” which is be- 
ing prepared under the auspices of the Car- 
negie Institution of Washington. The vol- 
umes on statics and kinematics have already 
appeared; and two more on dynamics and 
thermodynamics are yet to come. 

In mountain meteorology, the fdhn, local 
whirls and the difference in temperature be- 
tween mountains and the free air at equal 
elevations have recently been studied. 

Concerning atmospheric electricity, Mr. F. 
Schindelhauer in a thorough work entitled, 
“Uber die Electrizitit der Niederschlige,” * 
has discussed the results of the registration of 
the electricity of precipitation at Potsdam, — 
1909 to 1911. The electricity of precipitation 
is thought to be from the splitting up of large 
drops (Lenard waterfall effect), from the in- 
fluence of the charge of the air, or the result 
of friction with the electrified air (dirigible 
balloons are sometimes ignited from electricity 
thus generated). Dr. K. Kahler in an article 
entitled “Der Einfluss des Wetters auf die 


1 Veréffentlichungen des Kén. Preussischen Met. 
Inst., 1913, No. 263. 
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Atmosphfrische Electricitat,”2 has pointed 
out that although weather affects atmospheric 
electricity the effects of the latter on the 
former are unknown. Mr. Carl Stérmer’s ex- 
pedition to Bossekop, February 28 to April 1, 
1913, secured 636 pairs of simultaneous photo- 
graphs of the aurora from points 27 kilometers 
apart, most of which are very satisfactory for 
computing with a large degree of accuracy the 
form, position and altitude of all the prin- 
cipal kinds of aurora. Prismatic and kine- 
matic photographs were also taken. The full 
results will be published in considerable detail 
later? 


SOUTHERN HEMISPHERE SEASONAL CORRELATIONS 


A CONTINUED article on this subject by Mr. 
R. C. Mossman, of the Argentine Meteorolog- 
ical Office, is now appearing in Symons’s 
Meteorological Magazine. Abnormal condi- 
tions in one “center of action”* are accom- 
panied by abnormal weather in others, and 
often indicate future conditions at distant 
points—a fact now used successfully in sea- 
sonal forecasts in India. A pronounced fea- 
ture of many correlations is their temporary 
character, this applying more particularly to 
pairs of stations not located in action centers. 
For instance, from 1876 to 1894 an excess of 
rainfall at Trinidad from April to September 
was generally followed by a deficiency in rain- 
fall during the next six months at Azo, Argen- 
tine Republic. Little correlation is shown 
before or after the above period. Java rain- 
fall from October to March, 1880 to 1909, was 
generally the reverse of Trinidad rainfall for 
the following six months. Thus an excess of 
rainfall at Java for the months October to 

2 Das Wetter, Berlin, 1913, pp. 49-56, 128-133, 
173-178. 

*From Nature, London, 1913, Vol. 91, pp. 584- 
585 (with reproductions of some of the photo- 
graphs). Also Meteorologische Zeitschrift, 1913, 
pp. 410-412. 


*Vol. 48, pp. 2-6, 44-47, 82-85, 104-106, 119- 
124. 

* By ‘‘center of action’’ is meant one of the 
more or less permanent cyclones or anticyclones in 
control of the atmospheric circulation over a large 
area—e. g., the Iceland cyclone, the Azores anti- 
cyclone. 
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March gave indication of an excess to follow 
at Azo one year later. 


CHANGES OF CLIMATE IN THE SOUTHWEST 


Suc changes during historical time as in- 
dicated by tree rings and “ climatic terraces” 
have recently received the attention of Messrs, 
A. E. Douglass’ and Ellsworth Huntington: 
Mr. Douglass found by a test extending over 
forty-three years that the radial thickness of 
the rings of the yellow pine of northern Ari- 
zona gives a measure of the rainfall in that 
region with an average accuracy of over 70 
per cent. Through examination of the rings 
of 100 trees, of which five were measured to 
the number of 400 rings and two to 500, a 
21-year and a 11.4-year variation, each 
amounting to 16 per cent. of the mean were 
found. Its plot derived from 492 years shows 
two maxima which correspond in time with 
two maxima of rainfall in the 50 years of 
records on the south California coast. These 
in turn match with the major and minor 
maxima in the temperature of that region for 
the same period. The larger maximum of 
the latter occurs at the time of the sun-spot 
minimum as averaged for 125 years. Mr. 
Huntington supports these and his own results 
from studies of tree rings with evidences from 
alluvial terraces (5 to 1,000 feet high) of the 
rather dry mountainous regions of the south- 
west. These terraces are ascribed to varia- 
tions in stream erosion or lake level due to 
variations in rainfall. Mr. Huntington has 
discussed this subject fully in previous works 
(“Explorations in Turkestan” and “The 
Pulse of Asia”) and intends soon to discuss 
it with regard to America. 


*<<Pine Trees as Recorders of Variations in 
Rainfall,’’ Astron. and Astrophys. Soc. of Amer- 
ica. Abstract in Bull. Int. Inst. of Agric. and in 
Quarterly Journal of the Royal Meteorological 
Society, 1913, pp. 244-245. 

«<The Shifting of the Climatic Zones as Illus- 
trated in Mexico,’’ Bull. Am. Geogr. Soc., 1913, 
pp. 1-12; Geogr. Journ., June, 1913; Quarterly 
Journ. of the Roy. Met. Soc., 1913, pp. 245-246. 
‘‘Secret of the Big Trees, Yosemite, Sequoia and 
General Grant National Parks,’’ Pub. U. 8. Dept. 
of the Interior, 1913, 24 pp., 14 figs. 
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CORONIUM 


Tue discovery of the new gas “ ecoronium ” 
sn the solar atmosphere from observations 
taken during the total solar eclipse of April 
17, 1912, as announced in the London Daily 
Citizen, August 5, 1913, marks a turning 
point in the search for this long-suspected gas. 
The periodic law of chemical elements, enun- 
ciated by Mendeléeff more than forty years 
ago, calls for this gas, giving it an atomic 
weight much less than that of hydrogen. 
From a study of the spectra of meteors and 
the aurora Dr. A. Wegener® has attempted to 
prove the existence of this gas (which he calls 
“geocoronium”) in the earth’s atmosphere. 
He concluded that at a height of about 70 
kilometers, this gas becomes an appreciable 
percentage of the atmosphere; that it increases 
to equality with hydrogen at about 200 kilo- 
meters, and eventually becomes practically 100 
per cent. at 400 or 500 kilometers altitude.’ 
Beyond this he considers interplanetary and 
interstellar space filled with this light-trans- 
mitting gas, inconceivably thin, but thicken- 
ing locally around the planets, stars and sun 
(solar corona). The actual chemical deter- 
mination of the presence of this gas in our 
atmosphere will be difficult, for at sea-level it 
is present (hypothetically, after Wegener) in 
but 0.00058 volume per cent. 


EXPLORATION OF THE INTERIOR OF GREENLAND 


Captain Kocu and his three companions, 
who have just returned to Denmark from 
Greenland, were the first to accomplish the 
dificult feat of traversing Greenland at its 
widest part (lat. 72°). The head-blizzards 
first encountered and later the dazzling sun- 
light of the interior plateau correspond closely 
with the meteorological conditions encoun- 
tered on the rather similar antarctic continent. 
Greenland was first crossed in 1888 by Nansen 
at latitude 64°; Captain Peary crossed the 


*“‘Untersuchungen tiber die Nature der obersten 
Atmosphiirenschichten, Physikalische Zeitschrift, 
Leipzig, 1911, pp. 170-178, 214-222. 

Cf. W. J. Humphreys, ‘‘Distribution of the 


Gases in the Atmosphere,’’ Bull. Mt. Weather Obs., 
1909, 2, 
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northwestern end three times, 1892-1895, and 
A. de Quervain crossed at latitude 68° in 
1912. Long trips into the interior from the 
west coast were made in 1883 by Baron Nor- 
denskidld at 68°, and in 1886 by Captain 
Peary at 69°. 


EARTHQUAKES AND RAINFALL 


ALTHOUGH Ferdinand de Montessus de Bal- 
lore after a study of the rainfall conditions | 
preceding 4,136 earthquakes, was unable to 
find any connection, Professor Omori has 
found an apparent relationship between the 
annual frequency of earthquakes at Tokyo 
and the amount of rainfall in northwestern 
Japan. The periods when earthquakes were 
infrequent but severe correspond in a striking 
manner with those when rainfall was deficient 
at Niigata and Akita on the Japan seacoast, 
while in years of maximum earthquake fre- 
quency at Tokyo, the amount of rain and © 
snow falling in the north was much above the 
average.” 


NOTES 


THE great heat in the middle west this 
summer broke all previous records for that 
section, both in duration and degree. For in- 
stance, the temperature at St. Joseph, Mo., 
from June 14 until September 9 exceeded 90 
degrees on all but fifteen days; on twenty-six 
days it exceeded 100 degrees and on ten 
days reached 104. The injurious effect of 
this heat spell was greatly accentuated by the 
general drought prevailing throughout the 
period. 

Daity wireless weather reports are being 
received at Melbourne from Dr. Mawson, in 
charge of the Australian Antarctic Expedition 
now exploring the coast of Antarctica. 

Prince GaiTziInE on July 18 became di- 
rector of the Nicholas Central Physical Ob- 
servatory, St. Petersburg, succeeding General 
M. Rykatchew, who retired. 

Dr. H. Mouy, director of the Meteorological 
Institute of Norway since its foundation in 
1866, and professor of meteorology in the Uni- 

” Nature, London, Vol. 91, p. 65. 
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versity of Christiania, has retired. Mr. Askel 


S. Steen succeeds him in these capacities. 
CuarLes F. Brooks 
HARVARD UNIVERSITY 


SPECIAL ARTICLES 
RELIABILITY AND DISTRIBUTION OF GRADES 
Ir we consider grades scientifically as a 


scale of measurements, two important ques- 
tions arise: (1) How fine a scale of units is 


distinguishable, and (2) What proportion of 
persons will ordinarily fall under each unit? 
First, let us examine the question as to the 
size of distinguishable steps. The answer to 
this question can be determined by the relia- 
bility with which marks can be assigned. Re- 


-eent studies have revealed an exceedingly wide 


divergence in the grades assigned by different 
teachers to the same papers. Starch and 
Elliott’ found that the grades assigned to two 
English papers by 142 teachers of English 
ranged in the case of one paper from 64 to 98 
with a probable error of 4.0, and in the case 
of the other paper from 50 to 98, with a prob- 
able error of 4.8. This wide range is not due 
to the fact that these were language papers, 
since the grades of a mathematics paper as- 
signed by 118 teachers of mathematics ranged 
from 28 to 92, with a probable error of 7.5 
points.” 

What bearing do these facts have upon the 
reliability of marks and how are we to explain 
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such wide ranges of differences? Four major 
factors enter into the problem which, I believe, 
fully account for the situation: (1) Differ. 
ences among the standards of different schools, 
(2) Differences among the standards of differ. 
ent teachers, (3) Differences in the relative 
values placed by different teachers upon vari. 
ous elements in a paper, and (4) Differences 
due to the pure inability to distinguish be- 
tween closely allied degrees of merit. 

How much of the variation is due to each 
factor? To determine the strength of the first 


factor we must find out the range of variation 


in the grades assigned by teachers in the same 
institution and departments instead of differ- 
ent institutions. To this end I obtained ten 
papers written in the final examination in 
freshman English at the University of Wis- 
consin, and had them graded independently 
by ten instructors of the various sections of 
freshman English. An effort is made by co- 
operation among the instructors concerned to 


have as much uniformity as possible in the 


conduct of these sections. The same final ex- 
amination is given to all. 

Table I. gives the marks assigned by each 
instructor to each paper. The first column 
contains the grades assigned by the teachers 
under whom the students took the course. 
Papers 6 and 10 were obtained from the class 
of one instructor and all the other papers from 
the class of another instructor. These ten 


TABLE I 
‘ Instructors Coefficient 
Mean 
Pa Average of Varia- 
sonst WOR 2 3 4 5 6 7 8 9 10 . Var. bility 
1 | 85 | 86 88 85 75 | 80 | 88 87 85 87 84.6 2.8 034 
2 | 77 80 | 87 80 62 82 | 82 87 | 85 87 80.0 4.6 057 
3 | 74 78 +| 78 75 69 84 | 91 83 79 80 79.1 4.4 056 
4 | 65 65 62 20., | 26 | 60 | 55 68. | 55 50 52.6 12.3 .233 
5 | 68 | 82 78 82 64 88 | 85 86 78 80 79.1 5.7 070 
6 | 94 87 93 87 83 77 89 88 88 89 87.5 3.2 036 
7 | 88 | 90 | 95 87 79 8 | 96 | 91 87 89 88.7 2.6 029 
8 | 80 84 73 79 72 83 85 91 77 76 80.0 4.6 e 
9 | 70 | 70 68 50. | 44 65 75 | 81 79 79 68.1 9.1 18 
10 | 93 | 92 85 92 81 83 | 92 | 89 | 84 | 85 87.6 4.0 04 
_ Av. | 79.4 | 81.4 | 79.8 | 73.7 | 65.5 | 78.7 | 83.8 | 85.1 | 79.7 | 80.2 | 9 


General average 78.7. 


- 1D. Starch and E. C. Elliott, School Review, 20: 
442-457, 


2D. Starch and E. ©. Elliott, School Review, 21: 


254-259, 
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_papers were graded after each instructor had 
graded the papers from his own sections. 

(1) The table reveals an exceedingly wide 
range of marks, a range just as large as that 
of the English and mathematics papers re- 
ferred to above. The average of the mean 
variations is 5.8 as compared with an average 
of 5.4 of the English and mathematics papers. 
(2) The mean variations are fairly uniform 
for all papers except 4 and 9. These two, no 
doubt, vary so much more widely than the 
others because both have an average below the 
passing grade. Judgments of such papers are 
more apt to be haphazard since, from the prac- 
tical point of view, it makes no difference what 
the grade is, so long as the paper is consid- 
ered a failure. But the matter is quite serious 
in case of a paper like number 9 which is con- 
sidered above passing by six and below pass- 
ing by four instructors. (3) A third point of 
interest is the fact that the teachers under 
whom the students took the course grades in 
column 1, did not succeed in grading the 
papers any more accurately than the other in- 
structors who did not know the students at all. 
The mean variation of the grades in column 1 
from the average of each paper is practically 
as large, 4.7, as the mean variation of all to- 
gether, 5.8. (4) There is a very noticeable 
difference in the standard of grading. Two 
instructors, 4 and 5, graded on the whole very 
much lower than the average and Nos. 7 and 
8 graded higher than the average. These 
deviations can be found readily by comparing 
each instructor’s average with the general 
average, 

In order to eliminate the variation in the 
marks due to this difference in standards 
among the instructors, all the marks in Table 
I. were weighted by the amount that each in- 
structor’s average differed from the general 
average. The weighted values thus obtained 
are presented in Table II. The decimals were 
dropped in the transposition. 

The differences in Table II. therefore repre- 
sent the differences in the relative evaluation 
of the papers themselves irrespective of 
whether an instructor marks severely or leni- 
ently. It will be noticed that the mean varia- 


tion is smaller, though not as much smaller as 
one might anticipate, being 4.3 as compared 
with 5.3 in Table I. 


TABLE II 
Instructors 8 
é 
1 89 80/83/81! 86/86 85.1 2.5 
2 |77|78)|77 85 | 76 | 82/77/81 86 | 86 | 80.5 |3.5 
3 |74|76|77/ 80/83 | 84/86/85 /80 79/80.4/3.3 
4 |45 | 63 | 61 | 25 | 40 60 | 50 | 49 | 56 49 51.8 | 9.2 
5 | 68/80/77 87/78/88) 79.5 | 2.9 
6 | 94 | 85 | 92 | 92/97 | 77| 84/83/89) 88 88.1 | 4.7 
7 |88/88/94/92/| 93 85/81/ 85/88/88 | 89.2 | 2.6 
8 |80| 82 | 72) 84 | 86 | 83/ 80/85/78! 75 | 80.5 | 3.5 
9 |70| 68 | 67/55 | 58 | 65 | 70 | 75 | 80 | 78 | 68.5 | 6.0 
10 93 | 90 | 84 | 97 | 95 | 83 | 87 | 83 | 85 | 84 | 88.1) 4.5 
Av. 4.3 


The next step is to separate the third and 
fourth factors, 7. e., how much of the variation 
is due to the inability to distinguish between 
closely allied degrees of merit, and how much 
is due to differences in relative value placed 
by different instructors upon various aspects 
of a given paper, such as form, neatness, 
clearness, etc. 

The accuracy of the ability to distinguish 
between various shades of merit may be ascer- 
tained by having the same person give two or 
more evaluations of the same papers sepa- 
rated by sufficiently long intervals of time, so 
that the details and identity of the papers have 
been forgotten. I have tested this point by 
determining how closely an instructor is able 
to agree with his own grades. Table III. gives 
pairs of grades assigned at different intervals 
to the same papers by the same instructor. In 
each case the papers were from the instructors’ 
own classes. The aim was to have ten papers 
re-graded, but in some instances not that many 
were available. 

Table III. shows that the difference in the 
marks assigned to the same papers by the same 
instructor is on the average 4.4 points, or in 
terms. of mean variation 2.2 points. This dif- 


ference is as large in one sort of papers as in 


another. It is as large in mathematics as in 
language or in science. This was to be ex- 
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pected in view of the fact stated at the begin- 
ning that mathematical grades are no more 
accurate than any other grades. The marks 


of the second mathematics instructor are so- 


close, not because it was mathematics that he 


was grading, but because this instructor had a- 
purely mechanical method of grading, of de- 


ducting so many points for each kind of error. 
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weighting the second set of marks by the dif. 
ference between the averages of the two mark. 
ings. Without giving these weighted Values 
in a separate table it will be sufficient to say 
that the average difference thus computed is 
3.5 as compared with the average difference 
of 4.4 in Table III, or in terms of mean varia- 
tion, 1.75 and 2.2, respectively. 


TABLE III 
Advanced Psychol- | Elem. Psychol- | yath , Interval | Math., Interval | English, Inter- | German, Interval | Elem. Psychol. 
ogy, Interval 2 Yrs.| °8y, Interval 9 Mos. 9 Mos. val 6 Mos. 6 Mos. ogy, Interval 
2 Weeks 4 Yrs. 

Ist 2d |Dif.| ist | 2d (Dif.| ist | 2d | Dif.; 1st | 2d |Dif.; Ist | 2d |Dif.| 1st | 2d | Dif. | 1st | 24 Dif. 

85 |87 | 2/8 |79 | 6/36 |15 |56-|60 |4 |70 |75 |79 |70 | 9 |70 

76 |80 | 4/87 |83 | 4/61 |67 | 6 |3 |80 |6 |90 |77 |13 /|93 | 2 

83 | 3/90 (93 | 3 77: |2 |88 |88 |0 | 77.5)| 73 4.5|82 |84 | 2 

89 |90 | 1/90 |92 | 2/61 |67 | 6 |88 |90 |2 |74 |76 |2 |85 |81 4 |75 |82 |7 

84 (83 | 1/83 |88 | 5/73 |79 | 6 |62 |62 |0./77 |76 |1 |78 | 80 2 |75 |86 (11 

93 |88 |5/78 |79 | 1/81 (8 | 5 |89 |87 |2 |8 |86 |70 | 61 9 |78 81 | 3 

84 (75 |9/93 |89 | 4/71 |63 | 8 |82 |80 |2 |65 |65 | | 14.5/88 (90 | 2 

93 |88 | 5/88 |0/71 |79 | 8 |53 |56 |3 |68 |75 |7 |91 | 86 5 (83 |78 | 5 

89 |85 | 4/78 |76 | 2/96 |87 | 9 |75 |75 |0 62.5 | 60 2.5; 93 |93 | 0 
92/86 | 6/83 |80 | 3/83 (90 | 7 |67 |64 |3_ __|66 | 65 1 | 83 (87 | 4 
Av. 86.8) 84.2| 4 | 85.5 | 84.7| 3 | 70.3! 74.3| 7.8! 71.9 | 72.2 | 2.1! 76.0! 78.4 | 2.8 77.1|71.1| 6.5'82.085.2 4.6 


Average of all the differences 4.4 points. 


But this does not mean that his grades were 
more accurate or just. Another instructor 
might with perfect justice deduct either more 
or less for the same kind of error. All that it 
means is that this instructor was able by 
means of his mechanical method to match his 
own marks fairly closely. Furthermore, we 
must not infer that the other instructors had 
graded their papers carelessly either the first 
or the second time, or both times. As a mat- 
ter of fact, each question had been graded in 
both markings of all papers except the second 
and third group of psychology papers and the 
English papers. And these are not essentially 
different from the rest. The results, while ob- 
tained from only seven instructors (more were 
not available for the purpose) are quite repre- 
sentative and reliable as any one familiar with 
statistical methods can determine from the 
above data. Results from twice or three 
times as many persons would not be materially 
different. 

We may eliminate one further factor from 
Table III., namely, the difference due to a 
change in an instructor’s standard after an 
interval of time. This may be eliminated by 


Of the four factors stated at the outset, each 
contributes the following amount to the total 
variation: The general mean variation or 
probable error of grades assigned by teachers 
in different schools is 5.4 points. The mean 
variation of grades assigned by teachers in 
the same department and institution is 5.3. 
The mean variation of the latter, after elimi- 
nating the effect of high or low personal stand- 
ards, is 4.3. The mean variation of grades as- 
signed at different times by the same teachers 
to their own papers is 2.2. Hence the largest 
factors are the second, third and fourth. The 
fourth contributes 2.2 points, the third 21 
points, the second 1.0 point and the first prac- 
tically nothing toward the total of 5.4 points 
of mean variation. 

Now what do all these results mean? How 
small divisions on our scale are practically 
usable? #As a question of psychological meth- 
odology the units of any scale of measure 
ments, if a single measurement with the scale 
is to have objective validity, should be of such 
a size that three fourths of all the measure 
ments of the same quantity shall fall within 
the limits of one division of the scale. For 
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example, if the marks assigned by 75 out of 
100 teachers to a given paper lie between 80 
and 90, then the unit of our scale should be 
ten points. Any smaller division would have 
little or no objective significance. Of course, 
almost indefinitely small differences in merit 
can be measured if an indefinite number of 
independent estimates is made. 

Now what are the actual facts with regard 
to the size of distinguishable steps in the 
marking scale? We have seen above that the 
mean variation of the estimates of a teacher 
in matching his own marks, after eliminating 
his own change in standard, is 1.75 points. 
According to our principle that if a unit is to 
be large enough in range to include three 
fourths of all his estimates of the same quan- 
tity, then the smallest distinguishable step 
that can be used with reasonable validity is 
23 times the mean variation (1.75) or prob- 
able error, which would be 4.8, or roughly 5 
points.° 

Hence our marking scale, instead of being 
100, 99, 98, 97, 96, 95, ete., should be 100, 95, 
90, 85, 80, ete. These are the smallest divi- 
sions that can be used with reasonable confi- 
dence by a teacher in grading his own pupils. 
This means that on a scale of passing grades 
of 70 to 100 only seven division points are dis- 
tinguishable. This substantially confirms the 
scheme followed in many institutions that the 
marking scale should be A+, A—, B+, B—, 
C+, C—, D+, D— and failure. No 
medium A, B,C or D may be used. Letters or 
symbols are perhaps preferable to such desig- 
nations as Excellent, Good, Fair and Poor be- 
cause of the moral implication in the latter. 

Even as fine a scale as this might perhaps 
better be replaced by a coarser one computed 
on the mean variation of 4.3 points, which is 


*To those who may be interested in the basis of 
this computation I may say that a range twice the 
size of the probable error includes one half of the 
series of estimates, and a range 2} times the mean 
variation or 3 times the probable error includes 
approximately three fourths of the series of esti- 
mates. In practise the mean variation and the 
Probable error are used interchangeably, but the 
former is usually a trifle larger than the latter. 
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the mean variation of different teachers in the 
same department and institution after the ef- 
fect of the personal standard has been elimi- 
nated. See Table II. On this basis the range 
of a division on the scale should be 4.3 times 
2? or approximately 12 points. The reason 
for this larger step would be that this is as 
closely as different competent teachers agree 
on the evaluation of the same papers. One 
teacher may be as much in the right for grad- 
ing a paper 80 as another for grading it 90. 
The only ultimate criterion is the consensus " 
or average of estimates. This coarser scale 
would allow for only three divisions of pass- 
able grades, A, B and C. But the finer scale 
proposed above can be used with reasonable 
accuracy by a teacher in grading his own 
pupils in the light of his own viewpoint. 

Of course, any one may use as fine a scale as 
he pleases provided one recognizes the range 
of the probable error of the scale used. The 
fine scale, if conscientiously used, probably 
tends to stimulate the making of finer distinc- 
tions than a coarse scale does. 
chief objections to a very fine scale are: (1) 
An illusion of accuracy, (2) injustice to the 
student of supposed differences where there is 
no appreciable difference or where the relative 
merit might be just reversed, (3) embarrass- 
ment to the teacher due to this injustice. 

If we admit the soundness of our reasoning 
it may seem to many teachers that even the 
finer scale of five point steps is rather crude 
and that the evaluation of a pupil’s attain- 
ment is very coarse. But not so. As a matter 
of fact, the steps of the proposed scale are very 
fine and the measurement of achievement 
would be fairly accurate. 

Apropos of this point we may compare the 
accuracy of making measurements of a similar 
type in an entirely different field. A mechanic 
through constant use has acquired a fairly 
definite mental image of an inch or a foot. 
Yet a mechanic’s estimate of the iength of a 
rod is not an iota more accurate than a 
teacher’s estimate of an examination paper. 
I tested this problem by having eleven experi- 
enced carpenters estimate in inches as closely 
as they could the length of five rods varying 
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in length from ten inches to twenty-three 
inches. These “measurements” based on 
visual impressions are given in Table IV. 
The validity of these measurements can be 
readily compared with the validity of the 
grades in Table I. by means of the coefficient 
of variability which is computed by dividing 
the mean variation by the average. The aver- 
age coefficient of variability of the grades (last 
column in Table I.) is almost identical with 
that of the rods, .07 and .06, respectively. 
Hence measurements made by means of a 
mental scale are subject to the same amount 
of inaccuracy in one field as in another. It 
simply means that the mind can not diserimi- 
nate any more accurately. If we are attempt- 
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simply using the same scale for measuring 
something of similar nature. 

Then it has been suggested that the grades 
in Table I. must necessarily be inaccurate be- 
cause these instructors did not know the stu- 
dents who wrote the papers. But just on that 
account they would be all the more able to 
give an unprejudiced evaluation of the papers 
as papers. Many teachers have the practise 
of placing the papers so that when they pick 
one up for grading they do not know whose 
paper it is. If then the teacher wishes to raise 
or lower the mark according to the diligence 
or negligence of the student, well and good. 
but that does not mean that the grade of the 
paper will be any more accurate. 


TABLE IV 


Length Carpenters 


Mean |Coefticient 


Av. Varia- | of Varia- 
8 9 10 11 tion bility 


ing to evaluate a paper by a scale of 100, 99, 
98, 97, 96, 95, ete., we are attempting the im- 
possible. The mind simply can not discrimi- 
nate between a paper of grade 85 and another 
one of grade 86. If the second is appreciably 
better it more likely ought to have a grade of 
90. The situation is analogous to asking a 
person to estimate the width of a room in 
inches when you should ask him to estimate it 
in yards. Estimates in terms of large units, 
of course, do not have greater absolute ac- 
curacy, but they are more apt to be uniform. 

Several criticisms have been suggested to 
me in discussing the results presented in this 
paper. For example, some teachers state that 
they do not attach much importance to the 
final examination, but grade the student largely 
by his other work, such as themes, daily reci- 
tations, etc., and that the situation is very dif- 
ferent in those matters. This objection is be- 
side the point because you are simply shifting 
the responsibility to something else. You are 


A third suggestion is that with a fine scale 
of marking the teacher is able to impose a 
penalty for shiftless work and indifferent atti- 
tude. But with a coarser scale on which the 
steps really mean something it is possible to 
attach a penalty of real significance. 

The second part of this paper relates to the 
distribution of grades. How frequently should 
each division of the scale be used when as- 
signing marks to large groups of pupils! By 
various psychological reasons, which I shall 
not state here,‘ it can be shown that the dis- 
tribution of grades among large groups of stu- 
dents who have not been subject to special se- 

*lection, should follow the probability curve. 
Thus the distribution of marks of college 
freshmen, who, strictly speaking, are a more 
or less select group, should, and in fact does, 
conform to the probability curve. Fig. 1 


*See Dearborn, W. F., ‘‘ School and University 
Grades,’’ Bulletin of the University of Wiscons:”, 
No. 368. 
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shows how closely the two agree. The curve 
representing the distribution of marks is based 
on approximately 5,000 grades assigned to 
freshmen in the college of letters and science 
in the University of Wisconsin.° 

Theoretically, then, on the basis of the prob- 
ability curve, 3 per cent. of the students 
should receive A-, (97-100), 7 per cent. A — 
(93-96), 16 per cent. B-+- (89-92), 23 per 
cent. B a (85-88), 23 per cent. C + (81-84), 
16 per cent. C —(77-80), 5 per cent. D+ 
(73-76), 8 per cent. D— (70-72) and 4 per 
cent. failure. The percentage of failures is 
largely arbitrary and should perhaps be higher 
than here indicated. 

The problem of distribution, however, is 
more complex in the upper classes after con- 
siderable elimination has occurred during the 
freshman and sophomore years. Two extreme 
positions have been held. Professor Meyer* 
holds that the nature of the distribution in 
upper classes is the same in spite of the elimi- 
nation, that although the curve becomes con- 
tracted at the base it remains the same in 
shape. President Foster,’ on the other hand, 
holds that the curve should have a very abrupt 
drop from the middle toward the lower end, 
on the belief that the university rigorously se- 
lects only those in the upper half of the curve. 
Neither position is entirely justifiable, for the 
reason that there is elimination during the 
freshman and sophomore years largely on the 
basis of intellectual fitness, and that this elim- 
ination is not exclusively from the lower half 
or from the lowest quarter, but is distributed 
over a large portion of the curve. The only 


way to determine the form of the curve is by. 


finding the actual facts in the case. That is, 
in what part of the curve does the elimination 
occur, and how many are eliminated at each 
point? 

I have computed this on the basis of the 
curve in Fig. 1 by taking the group of stu- 


*Dearborn, W. F., ‘‘The Relative Standing of 
Pupils in the High School and in the University,’’ 
Bulletin of the University of Wisconsin, No. 312, 
plate I. 

*Meyer, M., N. S., 28: 246-250. 

"Foster, W. T., Science, N. S., 35: 887-889. 
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dents there represented and finding out which- 
ones dropped out and what their average 


grades were. Fig. 2 starts with the probabil- 


Fie, 1 


ity curve and shows what the shape of it is 
after the elimination inthe first two years. 
The curve shows that elimination is greatest 
at the lower extreme and gradually becomes 
less up to the grade of 93, above which there 
is almost no elimination. 


- 


6568 69572 79-768 77-80 
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Theoretically, on the basis of this modified 
curve, the distribution of grades in the upper 
two years should be as follows: 4 per cent. of 
the students should receive A +, 10 per cent. 
A—, 20 per cent. B-+-, 24 per cent. B—, 22 
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per cent. C+, 11 per cent. C—, 4 per cent. 
D+, 2.5 per cent. D— and 2.5 per cent. fail- 
ure; or using only the four large steps, 14 per 
cent. should receive A, 44 per cent. B, 33 per 
cent. C, 6.5 per cent. D and 2.5 per cent. 
failure. 

Fig. 3 shows how closely the actual distribu- 
tion of the grades of upper classmen coincides 
with the theoretical distribution here com- 
puted. The continuous line is the theoretical 
distribution and the broken line is the actual 
distribution of 5,404 grades assigned to upper 
classmen in the college of letters and science 
in the University of Wisconsin. The latter 
are taken by permission from the unpublished 
report of Dean Birge. 

The adoption of a uniform scale of grades 
as well as a uniform standard in the frequency 
with which the different grades are assigned 
is a pressing need among colleges and secon- 


dary schools. These ends could be attained 


by adopting the scale of eight passing grades, 
or the coarser one, for reasons given in the 
earlier part of this paper, and by having each 
teacher and each institution compare the fre- 
quency of the various grades assigned with 
the theoretical frequency. Then an A+ ora 
B— would have more nearly the same signifi- 
cance under different teachers and in different 
institutions than they have at the present time. 


STarRcH 
UNIVERSITY OF WISCONSIN 


THE AMERICAN CHEMICAL SOCIETY 
ROCHESTER MEETING 


THE forty-eighth annual meeting of the Amer- 
iean Chemical Society was held at Rochester, New 
York, September 8 to 12. This is the first meet- 
ing held in September under the newly adopted 
constitution, and the large number present and 
the enthusiasm of the meeting amply justify the 
change in date from the Christmas holidays to the 
fall of the year. 

Below will be found titles of the papers given 
at the meeting, with such abstracts as could be 
obtained. A study of the list shows a number of 
valuable contributions in both theoretical and ap- 
plied chemistry. Most of these papers will be 
published in full in the journals of the society. 

A complimentary dinner was given by the 
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Rochester Section to the council on the evening of 
September 8, and following this dinner was held 
the annual council meeting of the society. Charles 
L. Parsons was elected secretary of the Society, 
and Dr. A. P. Hallock, treasurer, for a period of 
three years, under the revised constitution. W, A. 
Noyes was elected editor of the Journal of the 
American Chemical Society, and the board of as. 
sociate editors was continued, with the exception 
of H. P. Talbot and A. A. Noyes, who asked to 
be relieved of this duty. W. Lash Miller, of the 
University of Toronto, was elected to the board 
with special reference to physical chemistry. M. 
C. Whitaker was elected editor of the Journal of 
Industrial and Engineering Chemistry, and the 
board of associate editors was continued and the 
editorial staff strengthened by the addition of two 
assistant editors. A. M. Patterson was reelected 
editor of Chemical Abstracts, and J. J. Miller and 
E. J. Crane associate editors. 

The first general session was held in the as- 
sembly hall of the Eastman Kodak Company, Ko- 
dak Park, on Tuesday morning, and was opened by 
a cordial address of welcome by Mayor Edgerton, 
and replied to by President Little. Papers were 
presented as indicated below. 

At the conclusion of the morning session the 
members and their guests were entertained at 
luncheon by the Eastman Kodak Company. After 
luncheon the manufacturing department of the 
Kodak Company was inspected by the members 
present, who were divided into groups of fourteen 
for the purpose and placed under the guidance of 
members of the Eastman Company’s technical 
staff. This opportunity to see one of the most 
highly developed chemical industries in America 
was thoroughly appreciated. On Tuesday eve- 
ning, the members were entertained by the Roch- 
ester Section at a smoker, the program for which 
had been prepared under the able direction of M. 
H. Eisenhart, assisted by other members of the 
local section, who provided an extensive program 
and elaborate feast for the occasion. Each guest 
was decked out in a commodious white apron, 02 
which was inscribed in bold letters his name and 
address, and also wore a yellow Chinese mandarin 
cap with pigtail. The hall was decorated with 
flags, and contained many small balloons filled with 
hydrogen, which, as their buoyancy diminished, af- 
forded special opportunities for amusement of the 
guests. Unusually attractive songbooks had been 
printed in the works of the Kodak Company, bear- 
ing the pin of the society in colors. Three other 
attractive souvenirs were distributed to each guest. 
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The smoker program was arranged with great care 
and consisted of solos by both local and profes- 
sional talent, interspersed with music from an 
orchestra, songs from a membership quartette, in- 
teresting and instructive moving pictures, and sev- 
eral impromptu parades by guests. The entire 
function was most thoroughly organized and exe- 
cuted and will stand as a monument to the skill of 
the Rochester Section. On Wednesday night, 
President Little’s address was given in the East 
High School, which was thrown open to the public. 
The President’s address was a most authentic and 
comprehensive treatment of the subject of re- 
search in America, and its statements of the ex- 
tent and thoroughness of this development in our 
more progressive industries will be an enlighten- 
ment to all who read it. The address is printed in 
the October number of the Journal of Industrial 
and Engineering Chemistry, and a careful reading 
will undoubtedly suggest to delinquent American 
manufacturers that serious and genuine industrial 
research will offer the only means to overcome 
foreign competition and antiquated methods and 
products. 

The annual banquet was held on Thursday night 
at the Powers Hotel. Dr. L. H. Baekeland acted 
as toastmaster, and the principal speakers were 
President Rees, of the University of Rochester, 
Edward W. Morley, honorary president of the 
eighth International Congress, President A. D. 
Little, C. H. Herty, of the University of North 
Carolina, H. E. Howe, of Bausch and Lomb Op- 
tical Company, 8S. L. Bigelow, of Ann Arbor, and 
Secretary C. L. Parsons. A delightful feature of 
the banquet was the orchestra music and a num- 
ber of soprano solos. With the menu was distri- 
buted to each member present an engraving en- 
titled ‘‘The Alehemist,’’ which will long be a re- 
minder of the Rochester meeting. 

The excursions to the plants of the Bausch and 
Lomb Optical Company, Taylor Instrument Com- 
pany, Curtice Brothers Company, J. Hungerford 
Smith Company, Moerlback Brewery, German-Amer- 
ican Button Company, Genesee Reduction Company, 
Municipal Incinerator, Stecker Lithographic Com- 
pany, and others, under the general direction of 
Mr. J. E. Woodland, chairman of the factory ex- 
cursions committee, proved to be one of the most 
‘mportant features of the annual meeting. Roch- 
ester, being an industrial center, is admirably sit- 
uated to provide this interesting and instructive 
feature of the program. 

The Entertainment Committee had also made 
‘mple provision for the entertainment of the lady 
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members and visitors in the form of a reception at 
the University Club, a ecard party at the Century 
Club, an excursion to Irondequoit Bay with lunch- 
eon at the Newport House, and numerous automo- 
bile excursions through the city and neighborhood 
of Rochester. 

The success of the meeting is due to the work of 
the local committees and it was the unanimous 
opinion of the visiting members that to the Roch- 
ester Section belongs the credit of organizing and 
administering to the minutest detail the innumer- 
able features which contributed to the complete 
success of the forty-eighth annual meeting. 

The papers presented follow. 


GENERAL PROGRAM 


General meeting of all divisions and sections 
was held in Assembly Hall, Kodak Park. 
The following papers were presented: 


JAMES OTIS HANDY: Copper-covered or Copper-clad 
Steel. The Manufacture, Properties and Uses of 
Composite Metal made by Alloying or Welding 
Copper and Steel. 

Copper is known to resist atmospheric corrosion 
better than zine, tin or tin and lead alloyed. Not- 
withstanding this, copper has been very little used 
as a protective coating for iron or steel. Processes 
have been recently perfected for making copper- 
clad steel. In one process the copper is alloyed to 
the steel and in the other it is welded. The ad- 
vantages of the welded process are: great uniform- 
ity, high conductivity and a perfect union without 
loss of the characteristic properties of electro- 
lytic copper or of high-grade soft steel. 

Microphotographs show clearly the difference be- 
tween an alloy union of copper and iron and a 
weld. The line of contrast in the latter case is 
very sharply defined, while in the former there is a 
gradation or shading of one metal into the other. 

Alloys of copper and iron have lower conduc- 
tivity than either copper or iron, therefore welded 
copper and iron which contains no alloy is superior 
for electrical purposes and for other uses as well 
because of its uniformity. 

The use of this material for roofing, for culverts 
and other sheet-metal products is sure to greatly 
increase. 

When exposed in the Pittsburgh atmosphere a 
sheet of copper .04 inch thick lost less than .1 
per cent. in 21 months and a copper-clad steel 
sheet .06 inch thick lost less than .05 per cent. 
There was no excessive rusting of steel at the 
sheared edges of the copper-clad sheet. 


| 
~ 
a. 
fers 

} 

* 


ha 


¢ 


638 SCIENCE 


Potassium cyanide solution is a solvent for 
copper and was used as such and as an etching 
medium in the study of copper-clad steels. 


C. E. KENNETH MezEs, D.Sc.: The Physical Chem- 
istry of Photographic Development. 

Photographic development depends on the fact 
that certain reducing agents can reduce grains of 
emulsified silver bromide which have been exposed 
to light, but not grains which have not been exposed 
to light. 

The function of exposure is to produce a nucleus 
which enables silver to be precipitated with a lower 
reduction potential of the developer than would 
be necessary if no nucleus were present. 

The energy required to produce this nucleus is 
so small that only one or two molecules per grain 
ean be affected by the exposure. 

The velocity of development follows the com- 
mon type of equation for a monomolecular reac- 
tion, derived from the surface as the variable; it is 
conditioned chiefly by diffusion processes. 


BERNARD C. HESSE: The Patent Expert and the 


Chemical Manufacturer. 

Comparison of the general practise of Ameri- 
can chemical manufacturers, in regard to patent- 
able inventions, with European practise, shows 
that the latter provides for more care in exami- 
nation of the prior art, in the preparation and 
prosecution of the specification and in the pro- 
tection of rights under a granted patent than 
does the former. 

The manifold advantages of having a patent 
expert, better called a patent chemist, primarily 
charged with the responsibility of attending to 
the above important details as well as in acting 
as a connecting link between the principal, the 
inventor, the counsel and the patent office are par- 
ticularly emphasized and their advantages illus- 
trated by reference to some actual cases; further 
duties, such as systematic watch over progress in 
the art, in general, as well as in the particular 
field of the principal and for his benefit, are also 
pointed out. The patent chemist may or may not 
be an integral part of the working staff, but he 
should be called upon at every new manufactur- 
ing or other step on the part of the principal. 


Henry LEFrMAN: In Commemoration of the Cen- 
tennial of the Publication of the Berzelian 
System of Symbols. Will be published in 
Jour. Amer. Chem. Soc. 


GzorGE A, Soper: The Utilization of Sewage. 
The authorities charged with the making of 
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plans for the disposal of sewage are frequent] 
met by a public demand that the sewage shall “4 
used as fertilizer. The belief that a large manur. 
ial value can be recovered is based upon the 
former belief of scientists and has been kept 
alive by novelists and other misguided persons, 
The fact is that the manurial value of sewage has 
been greatly overestimated. Sewage contains Use- 
ful fertilizing ingredients, but experience shows 
that, like the gold in sea water, it costs more to 
extract them than they are worth. 

Sewage works which are capable of utilizing 
the manurial ingredients are of two classes: 
First, those in which the sewage is applied di- 
rectly to land, as in agriculture, and, second, 
those in which the utilizable ingredients are ex. 
tracted by mechanical means, such as screening 
and sedimentation. Neither process has thus far 
proved profitable. 

In the sanitary disposal of sewage, the manage. 
ment of the settleable impurities termed sludge is 
considered to be the point of central difficulty, 
In order to extract the manurial ingredients in 
sewage, it will be necessary to devise some method 
for the production of denser sludge than is now 
obtainable and a satisfactory process for the 
further concentration of the solid matters in the 
sludge should be looked for. 

All recent contributions of science to the art of 
sewage disposal have been directed almost exclu- 
sively to the disposal of the wastes without of- 
fense and as little expense as possible, the idea 
being to get rid of the sewage and not to attempt 
to make use of its manurial value. 


DIVISION OF AGRICULTURAL AND FOOD CHEMISTRY 
H. E. Barnard, Chairman 
Glen F. Mason, Secretary 


H. E. Barnarp: Laboratory Control of the Food 
Industry. 

_ The chemist is the technical adviser of the food 
manufacturer, both on practical questions that 
come up in the course of daily operations and on 
all points having to do with food laws. te 
canner and packer are just realizing that their in- 
dustry is a technical, not a rule-of-thumb business 
and are establishing central laboratories in which 
much of the construction work in industry is beg 
done. 


F. ©. Cook: Bouillon Cubes. 
Ten samples of cubes collected on the New York 
market in the summer of 1912 were analyzed, with 


the following results: 
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The water averaged 5 per cent., the fat 1-4.5 
per cent., the ash 50-74 per cent., which is prac- 
tically all sodium chloride. The nitrogen bodies 
and undetermined material amount to 20-40 per 
cent. The P.O, varied from .4 to 1.8 per cent., 
the nitrogen from 2.1 to 3.6 per cent., and the 
total creatinin from .49 to 1.67 per cent. The 
eubes consist of two thirds salt, the rest being 
meat extract and plant extract. A cube prepared 
largely from meat extract with little plant ex- 
tract gives high P.O, total nitrogen and total 
ereatinin figures. 

Bouillon cubes are extensively advertised and 
are sold on account of their flavoring and stimu- 
lating properties, rather than for any slight food 
value they may possess. The large per cent. of 
sodium chloride which need not exceed 65 per cent. 
is used to furnish body to the cube and to give a 
salty taste to the cup of water in which the cube 
is dissolved. 

Bouillon is a clear broth, the basis of which is 
meat, consequently a true bouillon cube should 
show high creatinin and total nitrogen figures 
and should be prepared entirely or largely from 
meat stock in addition to the fat and salt pres- 
ent. Several of the cubes on the market contain 
much more plant than meat extract, and are not 
entitled to the name ‘‘bouillon’’ unless modified. 


H. E. Howe: A Refractometer for Sugar De- 
terminations. 


EDWARD GUDEMAN: Hydrolyses of Starch. 


W. E. RutH: Chemical Studies on the Lime-Sul- 
phur-Lead-Arsenate Spray Miature. 

The color changes resulting from mixing lime 
sulphur and lead arsenate are closely analogous to 
the color changes involved in the precipitation of 
lead thioarsenate. 

Analyses of the resulting mixture showed that 
free sulphur was precipitated. The results led 
the writer to look for the presence of oxygeni 
compounds of sulphur in the mixture and thio- 
sulphate was found to be present. There was 
some evidence for supposing that a thioarsenate 
was also formed in a small quantity. 

The analyses of lime sulphur showed an in- 
crease in the quantity of thiosulphate and sulfites 
Tesulting from the mixing with lead arsenate, 
Which probably explains the claim that mixing 
with lead arsenate increases the fungicidal value 
of lime sulphur. 


0. G. MarckwortH: The Commercial Utilization 
of Glucose and Glycerine in Modern Breads. 
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PAUL POETSCHKE: Sulphur Dioxide in Gelatine. 

An investigation of the quantitative determi- 
nation of sulphur dioxide in gelatine, giving an 
account of the sources of error to be avoided, to- 
gether with a detailed description of a method 
designed to eliminate the errors described and to 
secure uniformity of analytical results. 

Sulphur dioxide is found in gelatine, even if 
prepared from selected stock and without its di- 
rect addition, as shown by analyses of such prep- 
arations made in the laboratory. Absorption of 
sulphur dioxide takes place from the air during 
the drying of the gelatine. 

A summary of 1,060 analyses of commercial 
gelatine and 36 analyses of stock used in gela- 
tine manufacture is given. 


Lucius L. VAN SLYKE and Orrin B, WINTER: 

Solubility of Casein in Dilute Acids. 

Casein, freshly prepared by precipitating skim- 
milk with acetic acid and washing free from 
acid, was treated with 100 ¢.c. of different acids 
of known strength for given periods of time at 
definite temperatures and the undissolved residue 
determined. The acids used were hydrochloric, 
sulphuric, lactic and acetic; strength of solutions, 
N/10, N/100, N/500; time of contact, 1, 5 and 
15 minutes; temperatures, 15°, 25° and 42°. In 
general, the amount of dissolved casein increases 
with increase of temperature, time of contact, 
and concentration of acid. Hydrochlorie acid 
dissolves most, and then come in order lactic, sul- 
phurie and acetic. 


J. A. LECLERC and L. H. Battey: The Effect of 
Rain on the Value of Hay. 

Experiments were conducted with seven kinds of 
hay. One thousand grams of each kind was di- 
vided into two equal portions, A and B. Portion 
A was dried, weighed, ground and analyzed. Por- 
tion B was similarly dried, then leached with 
water for 5 minutes, and then again dried, 
weighed, ground and analyzed. The results, based 
on one ton of freshly-cut hay, show a considerable 
loss in dry matter, protein, sugars, ash, phosphoric 
acid, potash and a somewhat lesser loss of fat 
(ether extract), pentosans, lime and magnesia. 

P. B. Dunbar and W. D. BiaeLow: The Acid Con- 
tent of Fruits. 
The characteristic acids of a large number of 

the common fruits have been identified and de- 

termined. 

The acidity of plums, apples and cherries ap- 
pears to be due entirely to malic acid which is 
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probably present, for the most part, in the free 
state. Currants always contain citric acid, and 
may or may not contain malic acid. Gooseberries 
contain large amounts of both malic and citric 
acids. In persimmons and bananas, malic acid 
probably occursalone. The pomegranate and canta- 
loupe contain citric acid, probably without malic 
acid. In the watermelon, quince and peach, malic 
acid predominates, and citric acid is probably ab- 
sent. Cranberries contain both malic and citric 
acid. Red raspberries contain citric acid, with 
malic acid present in traces, if at all. Blackber- 
ries contain citric acid in some cases, while some 
samples contain traces of malic acid without citric 
and in others neither malic or citric acids could be 
identified. The acid of the apricot has not been 
positively identified. There is present some dextro- 
rotatory acid whose rotation is increased by the addi- 
tion of uranyl acetate—possibly tartaric or dextro- 
malic acid. The acid of the huckleberry has not 
been positively identified. Traces of malic acid 
without citric appear to be present. Tartaric acid 
was not found in any of the fruits examined, 
with the possible exception of apricots. In the 
ease of pears, Kieffer, Le Conte, Idaho and Bart- 
lett contain little or no malic, while citric acid ap- 
pears to predominate. In all other varieties the 
acidity appears to be due mostly or entirely to 
malic acid. 

The paper also includes a review of the litera- 
ture on the acidity of fruits, with the results off 
various writers presented in tabular form. 


J. A. BizzeEtu and T. L. Lyon: Estimation of the 

Lime Requirement of Soils. 

The authors propose a modification of the 
method described by R. Alberti for estimating the 
lime requirement of soils. The modified method 
is as follows: 

‘Place 25 grams of the air-dried soil in a Jena 
kjeldahl flask. Cover with 50 c.c. boiled distilled 
water and add 50 ¢.c. tenth normal barium hydrox- 
ide solution. Digest in a briskly boiling water 
bath for one hour with occasional shaking. Re- 
move from the water bath, add 150 «¢.c. distilled 
water and 5 grams solid ammonium chloride. Con- 
nect the flask with a nitrogen distillation apparatus 
and distill. Collect the distillate (150 ¢.c.) in 
tenth normal acid, and titrate, using methyl-orange 
as indicator. The strength of the barium hydrox- 
ide is determined by titrating directly 50 c.c. of 
the solution, using methyl-orange as indicator. 
The difference between the two titrations, there- 


1 Zeit. f. Angewandte Chem., I., p. 533. 
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fore, represents the amount of barium hydroxide 
absorbed by the soil. A correction is made for the 
slight decomposition of ammonium chloride when 
heated with soil. 

The results obtained on 22 samples of soil accord 
fairly well with those obtained by the Veitch lime- 
water method. 


H. V. Tartar: The Valuation of the Lime-sulphur 
Spray as an Insecticide. 


L, M. ToLMAN and J. G. RitEy: The Effects of 
Raw Materials on the Chemical Composition of 
American Beer. 


FioyD W. RoBINSON: Food Standards and their 
Effect upon Food Law Enforcement. 


J. F. SNELL and J. M. Scorr: The Analysis of 
Maple Products. II.: A Comparative Study of 
the Delicacy of Methods. 

The authors compare the range of variation of 
conductivity value, ash data and Winton, Ross and 
Canadian lead values in genuine maple syrup and 
the rates at which these data diminish as sucrose 
syrup is admixed. 

Conductivity value shows narrowest range, Ca- 
nadian lead value most rapid diminution. Winton 
value has much narrower range than Canadian and 
gives closer duplicates. In Canadian method 
wash water may be indifferently 80° or 100° C. 
and 100 or 150 ¢.c. Lead values on basis of fixed 
quantity dry matter by (1) calculation, (2) di- 
rect determination do not accord. 


DIVISION OF ORGANIC CHEMISTRY 
Treat B. Johnson, Chairman 
William J. Hale, Vice-chairman and Secretary 


E. KoHMANN and Treat B. JOHNSON: The Struc- 
ture of Urushiol, a Component of Japanese Lac. 


S. F. AcrEE: The Reactions of Both the Ions and 
the Non-ionized Forms of Acids, Bases and 
Salts. 


Wm. Lioyp EvaNs and CHARLES R. PARKINSON: 
The Existence of Mandelic Aldehyde in Aqueous 
Solution. 

Mandelic aldehyde acetal. was prepared by the 
reduction of benzoylformaldehyde acetal, which in 
turn was made by the interaction of dibromaceta- 
phenone and sodium ethylate. Mandelic aldehyde 
acetal hydrolyzes in the presence of sulfuric acid, 
both at ordinary temperature and at 0°, the inter- 
mediate compound formed undergoing @ Tear 
rangement to benzoyl carbinol. This hydrolysis 
takes place also by means of the water vapor of 
the atmosphere. The same rearrangement was ob- 
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served by Nef, with lactic aldehyde acetate and 
mandelie aldehyde acetate at 100°. On the other 
hand, Wohl and Lange, and Kranz have shown 
that lactie aldehyde is capable of existence at ordi- 


nary temperature. 


G. DERICK and O. The Mechanism of the 
Rearrangements of Dihydro-B-Napthoic Acids. 


Cart O. JoHNS and Emin J. BAUMANN: Researches 
on Purines wii.: 2-Oxy-6-Methyl-9-Ethylpurine ; 
2-Oxy-6, 8-Dimethyl-9-Ethylpurine; 2-Oxy-6- 
Methyl-8-Thio-9-Ethylpurine ; 2-Methylmercapto- 
6-Oxy-8-Thiopurine; 2-Oxy-6-Methyl-9-Ethylpu- 
rine-8-Thioglycollie Acid. 

Cart O, JOHNS and EMIL G. BAUMANN: Researches 
on Purines xiiti.: 2, 8-Dioxy-1,. 6-Dimethylpu- 
rine; 2, 6-Dioxy-3, 4-Dimethyl-5-Nitropyrimidine 
(a-Dimethyl-Nitrouracil). 

J. H. Ransom and R. E. NELSON: Acyl Derivatives 
of o-Aminophenol. 

The work covered by this report is a continua- 
tion of that of the senior author on the molecular 
rearrangement of the acyl derivatives of o-amino- 
phenol? The hydrochloride of the isoamyl car- 
bonate was prepared and identified by its proper- 
ties. On warming its solution it quickly changed 
to the corresponding urethane. Diacyl derivatives 
were prepared coupling the isoamyl carbonate both 
with the ethyl carbonate and with the benzoyl 
group, and introducing these groups in reverse 
order. Identical diacyl derivatives resulted in 
both cases, without the isolation of any intermedi- 
ate products. Rearrangement proceeded in the di- 
rection to leave the carbonate radical attached to 
the nitrogen, its weight relative to the other acyl 
exerting no influence on its position. In the case 
of both acyls being carbonates (isoamyl and ethyl) 
the lighter of the two is attached to nitrogen. 


W. M. BuancHarD: Diacetyl: A Study in Struc- 
tural Chemistry. 

L, V. RepMAN, A, J. WEITH and F. P. Brock: The 
Determination of Phenol in the Presence of 
Formaldehyde and Hexamethylenetetramine. 

In the regular determination of phenols by 
bromine or iodine the presence of hexamethylenete- 
tramine does not interfere. Formaldehyde does 
interfere with the determination. If a few c.c.’s 
of strong ammonia be added to the mixture of 
phenol and formaldehyde and the solution then 
acidified the formaldehyde is changed to hexa- 
methylenetetramine and the determination of the 
phenol may be made accurately. 


2Am. Chem. Journ., Vol. XXIII, p. 1. 


SCIENCE 641 


L. V. RepMAN, A. J. and F. P. Brock: 
Synthetic Resins Produced by the Anhydrous 
Reaction between Phenols and H examethylene 
Tetramine. 

A historical review is given of the reaction 
which takes place in a water solution between 
phenol and active methylene groups. 

A new reaction is presented, the anhydrous re- 
action between dry phenols and hexamethylenete- 
tramine in which synthetic resins are formed and 
NH, eliminated as a by-product. 

Resins of variable properties are produced, de- 
pending upon the proportions of phenol to hexa, 
Some resins with excess phenol are liquid at all 
temperatures above 30° C., others are solid at all 
temperatures to the point of charring. 

The resins are solid or spongy, depending on 
the rate and degree of heating. 

The last intermediate product formed before 
the resin becomes insoluble is endeka-saligeno- 
saligenin with a formula C,H 


L. V. RepMan, A. J. WEITH and F. P. Brock: 
Varnishes and Lacquers Made from Synthetic 
Resins. 

A comparison is made between synthetic resins 
made from phenol formaldehyde with conden- 
sing agent and phenol + hexamethylenetetramine. 
The advantage of the latter process is uniformity 
of product. Both classes are soluble in caustic. 
The introduction of an inert group anisol, phenetol, 
ete., to block the free hydroxyl of the phenol, pro- 
duces resins which satisfactorily resist the action 
of caustic alkalies and also show an improvement 
in lightness and permanency of color. The uses 
of varnishes and lacquers made from the resin are 
given. 

L. V. RepMaN, A. J. WeirH and F, P. Brock: 
A New Synthetic Resin. 

This resin is formed by the anhydrous reaction 
between phenol, four parts, and hexamethylene- 
tetramine, one part. Article gives description of 
reaction, uses, physical properties and a compari- 
son with similar substances. Its properties, which 
depend upon the treatment given, are: Sp. gr. 1.2- 
1.3; fusibility 100° C. to infusible; hardness 2.5— 
4; solubility, soluble to insoluble; toughness, from 
that of glass to wood; tensile strength, 4,500 
pounds per square inch; crushing strength, 32,000 
pounds per square inch; dielectric strength, 80,000 
volts per mm.; specific electrical resistance 28 X 
108 megohms per cm.’ This resin is easily molda- 
ble in almost endless variety. 
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L. V. RepMan, A. J. WEITH and F. P. Brock: 
The Rate of Reaction Between Hexamethylene- 
tetramine and Phenol. 

The rate of reaction before the insoluble stage 
is reached is followed by measuring the ammonia 
evolved. Intermediate products are formed. 
Amino-saligeno-saligenin, 


was isolated and identified. 

The rate of transformation into the insoluble 
stage is followed by separating the resin into (1) 
alkali insoluble, (2) alkali soluble and acid insolu- 
ble, (3) alkali, acid and water soluble. 


TREAT B. JOHNSON: Chairman’s Address. The 
Practical Utility of Hinsberg’s Reaction. 


Epwin F. Hicks: An Anomalous Reaction of Re- 
sorcinol. 


F. B. ALLAN and C. R. Rupee: The Action of 
Phthalic Anhydride on Benzene in Presence of 
Aluminium Chloride. 


F. B. ALLAN and H. C. Martin: 0-Benzoyl-Benzoyl 
Chloride and o-Benzoyl-Benzoyl Cyanide. 


A. W. ScHorGer: The Oleoresins of Jeffrey and 

Singleleaf Pines. 

The oleoresin of singleleaf pine (P. monophylla) 
contains 19.00 per cent. of volatile oil; 79.63 per 
cent. colophony; trash 0.11 per cent.; water 1.26 
per cent. The volatile oil, dso 0.8721-.8733, 
Apeso + 14.41° to + 17.26° contains 80-85 per cent. 
d-a-pinene; 4-5 per cent. I- or i-limonene, 4-6 per 
cent. d-cadinene; losses 4.5 per cent. The colo- 
phony contains 7.22 per cent. resene and resin 
acids isomeric with abietic acid. 

The oleoresin of Jeffrey pine (P. Jeffreyi) has 
an average content of 9.96 per cent. volatile oil, 
87.88 per cent. colophony, 1.69 per cent. water and 
0.47 per cent. trash. The volatile oil, dso .6951- 
.7110, contains about 95 per cent. n-heptane and 
5 per cent. of an aldehyde apparently citronellal. 
The colophony contains 12.5 per cent. resene and 
resin acids isomeric with abietic acid. 


A. W. Scuorcer: The Leaf Oil of Douglas Fir. 

The oils distilled from the Douglas fir (Pseudo- 
tsuga taxifolia) in California had: djs. .8727—- 
8779; @p200— 17.02° to —22.17°; ester No. after 
acetylation 27.50-51.78; they contained: 1-a-pinene 
25 per cent.; 1-8-pinene 48 per cent.; i- or /-limo- 
nene 6 per cent.; furfurol; bornyl acetate 6.1 per 
cent.; free alcohol as borneol 6.5 per cent.; ‘‘ green 
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oil ’’ 3 per cent.; losses by polymerization, ete 
5 per cent. : 


WituiaM J. Hate: The Condensation of Thiourea 
with Acetylacetone. 


NELLIE WAKEMAN and Epwarp Kremers: [he 
Water and Volatile Oil Content of the Leaves of 
Monarda fistulosa. 

Although the oil of Monarda fistulosa had been 
distilled frequently, no systematic study of the 
exact oil content of the plant has been made thus 
far. Inasmuch as the leaves contain by far the 
largest portion of the oil that is obtained when 
the flowering herb is distilled, these organs were 
separated from the stems and distilled in the 
fresh condition. In order that the percentage 
might be computed with reference to the dry 
material, moisture determinations were also made. 
Since the oil content of the dried leaves is not 
inappreciable, the moisture determinations were 
made by the xylene method. The series of experi- 
ments here referred to were made during the 
spring and summer of 1911. The early material 
was obtained from wild plants, the later materia] 
from the medicinal herb garden, a cooperative 
experiment between the Bureau of Plant Industry 
and the University of Wisconsin. From the tabu- 
lated data it became apparent that the oil content 
increased with the advance of the season whether 
computed for the fresh or dry herb. 


E. N. DoANE and Epwarp Kremers: The Phys- 
ical and Chemical Constants of a Number of 
Monarda fistulosa Oil. 

Comparatively early in the study of the Monarda 
oils efforts were made to ascertain the several 
changes in the oil as expressed by the physical 
constants and phenol content. In connection with 
the cultivation of the wild bergamot in the medi- 
cinal herb garden, a cooperative experiment be- 
tween the Bureau of Plant Industry and the Uni- 
versity of Wisconsin, at Madison, it seemed highly 
desirable to ascertain what changes might be 
noted in connection with the oils distilled each 
year. For this purpose the chemical constants of 
the dephenolated oil (acid number, saponification 
number, saponification number after acetylation) 
as well as the physical constants of the original 
and dephenolated oils were ascertained. The om 
clusion arrived at thus far is that the metabolic 
processes of the plant, so far as its volatile prod- 
uets are concerned, appear to be subject to but 
slight changes in different years. 

CHARLES L. PARSONS 


(To be continued.) 
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